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(57) Abstract: A spiropiperidine compound represented by the general formula 
(I): (I) (wherein R 1 represents hydrogen, an optionally substituted, aliphatic hy- 
(I) drocarbon group, or an optionally substituted, cyclic group; and ring A represents 
an optionally substituted, 5- to 8-membered, cyclic group), a salt, N-oxide form, 
quaternary ammonium salt, or solvate thereof, or a prodrug of any of these. The 
compound represented by the general formula (I) has an antagonistic activity against a chemokine receptor and is useful in the pre- 
vention of and/or treatments for various inflammations, autoimmune diseases, immunologic diseases such as allergic diseases, or 
HIV infectious diseases. 
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w %® m 

5 m&m 

io WJt&ff 

15 6>ftTV^ 0 

^F^)T^lflL^J^<^^llJfi> *"#\ 3§3=ii@&-*5V^ AGM (aorta gonad 
mesonephros) fffil^i 3 5tlfc tfSJteWFSr^T, H-ftf T?<Z>^c^5filflL^ i: ^fr 
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s<ffi<DTmmmmz&W3i^ m^mmmt vx-r^-zfTmm^mit-t 

M I P 3 & (macrophage inflammatory protein 3 j3 K SLC (secondary lymphoid 
tissue chemokine) t ^(D&^fcXh 5CCR7^ fctJjK h *.fcJ$8Mtf*fc»l 

V*5„ S L C©*a^***>5 P L 5r^OZ*!J ftJOKW 

£tU&V^ (J. Exp. Med., 189(3), 451(1999)) „ 
MDC (macrophage-derived chemokine) % TARC (thymus and activation 
15 -regulated chemokine) b : t<D%mVfXibZ> CCR4I1, T h 2 »©Mfc>5:fe 

=7 y YW&^k^f^ (P.acnes+LP S) l£*3V^T. ftTARCffil tin* 
ALTiO±#, fciOTOTTNF a> F a s LO»Si©±H-*«Hli!U 
HI- 7 5/ hife5E§f££r3fc#Lfc (J. Clin. Invest., 102, 1933(1998)) . -^!7* 
20 OVAft^aliatttt^^^fcV^-C^ ^MDC^fti^Ii^iatSf 
M^ibU «C5tia«CttSr«I«l b*: (J. Immunology, 163, 403(1999)) „ 

M C P — 1 (monocyte chemoattractant protein-l) t ^(O^MW-X fc5CCR 
2tt> -r^n^r--^©^3ESP^©^P^B8#b-CV^5 0 ftMCP-lfi: 

25 ^ a 7 7 -^®Il^m-5f|lWI:?r* Lfc (Kidney Int., 51, 770(1997)) 0 
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t (£tT> HIV kW&~f~%> 0 ) «S^J:oT3l#iB- 

5 ^tt^^tt^^^P (^X (AIDS) i:n*tmTV^ 0 ) te> 

^^Ra^j^^n^r— em.^M^&ttkZH i voit^wk (2) 

T^^±^mUTV^§i^®eCD4^J^i-5^i:«^ 1985 ¥<fc<9*n 
£>*l,TV^ (Cell, 52, 631(1985)) o CD4^f (14 3 3fiOT 5 /taS^b 

^O^yTiB^T^m^fe^So U^U CD4»WHIV 

25 ofc 0 

1996 ^l^ot, CD4^»H I V«^'/&^:b3B^£ 
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(Fusin) t\^5Mmgm.&&Wl'feZfotz. (Science. 272. 872(1996)) „ £. 
<D Fusin ^H^fcs * h n— <rM3£5feE^— 1 (Stromal Derived Factor-1 : S 
DF-liB&t5 0 ) <D%:Bfc CXCR4tfc5) ffeSri 

■dmm^ntco M^U ^yifMiT'SDF-l^ T$8J&Jift<|4 (X 4) H 
5 I V©^^r#M^^*UMt-§ - £ t>5EW $ frfc (Nature, 382, 829(1996). 
Nature, 382, 833(1996)) 0 -t"fr;b*>s S D F - 1 flSH I V <fc «9 3fe^C X C R 4 

Mtimcm, ^Ko^r^-i^m-W-x^, rante s. mip-Ib, 

10 MIP-1 pO^&XhZCCR 5 &s "7^77^ ^JflRH* (R 5 ) H 
I VtmPk-tZmzmm ZtlZZk tm&iSflK. (Science, 272, 1955(1996)) 0 
t£oT. HIVi;CXCR4KCR5l:tV^5ri:©t^5t)^ 

15 fc^io, hi vmmmmmkvx&&zfrtii&$r^k'a-m&, nacxcR 

4 <DT^# hXfoZ ^ i:^^^ttfc#iJt> (Nature Medicine, 4, 

72(1998)) 0 

=¥-^^co^^Ss *rtf±H i v«s^$t< m^ltv^ ^%^e>^s 0 

20 #|x.f£> ng&, MM0k. m&MffiV &m 

25 mm. mm&. mmmm^m^isx^ztnz-hfri,, 

J (z) 



4 



WO 2004/092169 



PCT/JP2004/005493 



Q 2 (L z ) (R 0Z ) nZ 




t> im<?>B iz temmx*tb%o ) ; 

m Z fi 0 p z *-o<z>«rt?*> t> , 
»tfftS^£H*BSI£ , T?*> r> > 

15 »tftL5^SW4«*S-efe 5 . 

- (L z ) -W3Br^*cat>«»N *fcr±lfc*. «Jl43j;t«fc**»6>31«»L 

R 3Z ^li®*fc{*2^^_b^tt7v ? ^^^tf^14^fcSo ) -C^Sfrt 

20 5^^*SlfiL/htK^«lM^^-e*>S&^IB»5&S (#jx.fc£>WO97/11940 
-#5fc (Y) 

5 
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(5£*K mY*fcttlYli, sttlsetm&VX. 0 N l s 2, 3. 4*fc« 
R 1Y te\ 7kP^f\ ci~8m;H^ C2~87^;H, C2 — 8 
W Y &. l^ft^ C 1 ~ 3 TA"*A'&s ^ V *?T?ttife VIZ C 1 ~ 3 T/V"^ 

u 

Q Y &. -NR 2 -, -0-> -S-, -S (O) -£;/tf±-S0 8 -&«fc>U 
X Y ti % C 1 ~ 3 TV^/I^ t^Vft'fi Lfc C 1 ~ 3 TJV^rJV 

10 K^«r**>U 

WO98/25605 -5§-#fig) „ 
15 -AS!5£ (X) 




(X) 



(5fc«K R ix te5£ (X-2) 




X 



(X-2) 
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% A (X-3) 



(R 7X )mX 




G x — (X-3) 



; R 2X fcfc> T/^^/^;R 3X s R 4X f3\ H, (gt&) Tfr^jv 

^.±i-tR 3X tR 4X tX^ (X-4) 

H 

(X-4) 

„26X 

5 R 

;R 5X f3\ H, T)V^r?V^m.t>'t 0 ) T*^£ *t£ h V Tlf * t°u [5. 5] 

(M?Lt£. WO02/74770 ##^) 0 

15 

*mw<ommtte, t (hiv) mtfe^ 

±mmm (aids) m^m^^x^m^mmitmm&t i^xmrnx 
mammzmn. ^o^^ccR5^^ijsrpg^-t-5^^^fc5o 

mtefci^ (I) T^^tt5^BJ^#i^ N #3g|)|<Z)gf$3rjfe& 
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1. (I) 

r1 - n O0 (,) 

v^Srl^Ko ) Sr«t>U «Af±Se>fcSRBi:«S^b-CV^t>J:<, SBtt 
WgSSr^TU WCfc <J^ 3 ~ 8 fcftlifSrt^to ] 

4. atA#5* 
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tr^-T/0\ R 3 irR 4 Ji— ^-JfeoTs 
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R 4 R 4 

5. ^A^S N 
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15 



6. tA^5, 



R NA 



V 




O R* 1 O R A1 O R A1 O R* 2 

, & , H *tcn r* 3 

10 (iW, ^Pte, N A £j£^tBfc(fce*:**>U R A \ R A2 *5«ttJ ? R A3 fi 
R A 2 *3 J: X* R A 3 tt— ffilz. ft o 

Q A1 

#LWTt>«fcl^^£&^b-r„ fcfcU Q A1 *5<fct>*Q A2 04>ft< 



n 



WO 2004/092169 



- PCT/JP2004/005493 



8. R 1 ^. gmS&WbWTt>^5~i oM©^Stfcl4-i^©St 
io stio -rem $ frfc^Stlfc i ~ 6 ©r /v^/i^-e 6 strlB 1 lam© * tr * 

15 LTftSBSKUBfiftlK 

i3. t h^m^^ ^ /^m^(D^^^x^m^mmx-h^mmi 

20 14. <D ^B&*3 £ T*/ * tef&^J T? *> 6 BUfB 1 0 IB 

16. ^^•^-r^^^CCR2-t?fcSHtrlBl 1 fBS©^2i£*&J»> 
25 17. 15^>fb^fc«#^©™^«tT>V*fc«f&^jT*fc§SirlBl OIB^ 
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5 19. #HB 1 W&V> * t° o fc°-< p ^fc&m. ^(Om., -fc©N - tf-fF-V Kfts 

*Sr"S?L» < »i-fi; J ^-t-Sr ^SrW»^"t"S^ ^WUtt4feKi*JW-*CCR 5**: 
ficcR2 ^©H-T 6 ^©TOfcfc J: t>V& it tef&m&fe. & J; 

20. CCR5^ttCCR2»t5 & J6<0 "Hfr*3 £Xt/&1t Wii&SEBI 
WO02/74770 -^^|B«^^fc^#JO#5t. 



nyfa- ^ — ^n^^^-efo^ Advanced Chemistry Development l±C AC 
D/NAME (i8f.&£. ^~v> a ^5.08/17) Sr«V>T^T^ofc 0 

^j^.^ — jKt^c (i) &-*3v>-c, RH^mm**^^ 
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R 2 




CH 3 



5 





*fcfp [4. 5] 7**^-2, 4-$?tyi^$tl5o 

C 1-1 8^>fb7k*Sj bttSo mMVf&frte$rtiiW<DCl~l 

^^SJJiVC 2-1 8 7;^=;H^Wf)ti5o ci~i 
/f/l/, /fy^f/K sec-^^/K tert-y^/K -^^/K ^^^K 
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^:/^/K Or 9 / y* vvK !7 l^xV/K K-rv'/K b y xix 
/K x b ^fv'-'K ^y^fi^/K ^¥^y*vvK ^^fV;K 3r9 9*f 
v-^S^^t^i^^^^tSffS^^^tf &^§o C2 — 1 8T/W<5r = /« 
i LTil, 0iJ>tk£. fcT=/K ^n^K -f*r~;v, ^<SMr— 

^:7°^yH?=/K ;*-**5**fc~/K zf9i?=-~A's ^^v^^/K ^=¥1*- 
v>rc-7K ^zf9 v'j^/K ;*-^*v^~/K /y-^~/K y^v^—zK 
^i/y^^^/K K^r#v^-/W MJr^^K fh7T*^ 

10 /K ^V^y^S^^/K ^^y^v^^/K ^7*9?*% 

#y*#S^c^/l^ ^^-f- h y ;c:=/K ^7° 9 V V ^ * h P ^~/K 

y y- hV *=/K h y ^=vK # i/y^ h y o^/K Kr* h y 
h y y*>& h y x h 77* # b V ^^/K ^l^9f s ^J Y V ^=/K 

y-y^ h ycc^/K ^zffy** h y^~/K ^ *y*>& h y ^—/vg^s J; t>* 

15 ^fre><PM14&S^tf^f £>;ft5o C2~l87;^;HiLTIt i 
^y^/K ^"atf^/K :7*y^/K ^^v-^/K ^7°^ 

~/K t^f^/K ^j^i^—zK ^IfSM =/K 

20 ^7°* v^^/K ^^vM^/K /-T-^^K y*;*7$M~A\ *7^?U 

25 x# h y — /k t 1 h7f* f y ^^zf* /k 
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otfi:^em^f*Bm^ite^i»fc i~5 <@gm u-cv >-c & £ v \ 

15 (3) h y ^/w^-n ^ ^-/um, (4) h y ^/^n * h ^v'S, (5>^r / (6) 
<S&-p> 

(l)-SR a \ (2)-S0 2 R a \ (3)-S0 2 NR bl R b \ (4)- S (O) R a \ 
(5)-OR a \ (6)-OCOR a \ (7)-NR al S0 2 R a \ (8)-NR bl R b \ 
20 (9)-NR al COR a2 > (10)-NR al COOR a2 > (ll)-NR a x CONR bl R 
. b2 , (12)-N (S0 2 R al ) 2 . (13)-COR a \ (14)-COOR"\ (15)-C 
ONR bl R b2 x (16)-CONR al COR ai \ (17)-COCOOR a \ (18)-B 
(OR al ) 2 

im*. r*\ R a \ R bi isxriR h2 i^ : tMfim^x7i<.mm^ 
25 &#i,x^xh£^mvt& (MD ■&tctem&&*fti'X^xi>£^mffim 
mt-fommttmfr-ttK R bl tR h2 nmmir^mmm^t-m^^x, a) 
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-C2~67/^wy (0!lx.k£> ^l^> ol^u^, MJy^W^> 

- N (2)- (C2~6 7/^M ~0- (C2~6rMW) -„ (3)- (C 
2~6T7V^rtx^) -S- (C2~6Wvy) -> (4)- (C2~67/V 
5 ^l/^) — NR N1 — (C2-67^M - (S^> R N1 tt. TkKfJ)!^ 

^mwm mi) j iz&^xm&zfox^xi* j^c i~8 7/^m« 

R a \ R a \ R bl S3J:tJ e R b2 -C^$*bS rg^&^LTV^k 

io iv^tJK^^msj Kiastt* rigis^fl2**sj turn itn 

fcf*#*fclfc©C 1 ~ 8 &fb*SfcSj £ LTttx Mitl C 1 ~ 8 TtV*cjV^ 
C2~8 7/^/H> C 2~8 7M^SWff C 
l~87^Iitm 09;tfc^ *7vK ^PtVK >f y^a 

15 fcVK y^/K sec— y^vK tert-y^vK •'O'^TK ^=¥vvK ^y 0 ^ 
/K ^-^^SasiVrttfeOftttfrS^^^fe^So C2-87^ 

f-^n/K ^yy>yrc^7K ;a-yys^~/K ^^-^ h y ^—/k -^yy 

^^^-^/k ^=¥^=/k ^y^/w ^-y^^K yy^^/K -^^y 
^^/k ^=¥i^-y^r=/K ^y^^-/w ^-yy^=/K -^^f-MJ 
^^/k ^hH^/K ^-yy hV4~^&&&x$^fob<v&&i$^ 

25 ^tfbttS. 

r a 1 N R a \ R bl fc<J:t^R b2 T^$ttS reifeSSr^u-CV^tiv^lW 
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5 <m=m> 

(ly^uSf^m*. (2)-OR c \ (3)-SR c \ (4)-NR dl R d \ (5)-COO 
R°\ (6)-CONR dl R d \ (7)-NR cl COR c \ (8)-NR cl S0 2 R c2 > 
(9)-N (SO 2 R 01 ) 2 

R°\ R c \ R dl *5<tTJ«R d2 ^ ^tl^fr, HtflBR a \ R a \ R b 
10 ^^^R^^I^C^^^-ro fcfcU R c \ R c2 > R dl *3^R 42 ft> 

15 ^PSfSfli: LTte, -§P^fcfi^:W^$H-CV^t><tV^C3~ 
$P^fc^§|5^|afP$tLTV^Tt>J:V^C 3 — 1 50^s — ^^fcf^H^^ 

^^*fey, v-^ u^fy, -y;? n^-r y> ^n^y^^Xx -y^n 
^f-i^y, v-^n^T^v^y, -y^ n^^ycty, «<yify % 

/n°— t: Ka^vy, TXvy N t: Ko/Xvy, ^ Vx^s 
25 ^tpp/fyf^ ^y^y, -}-:7^^y x i^t Knt7^yy, rf7 
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7tt7f^ 7atXbV^ Tyh7tyf 

asajtrf&tt*. r— ^fctt^W^^^Tv>Tt> J:v^c 3~i 5 

5 &£xmmistzr.m&.}%mmh^-£ft. «*.t& [4.. 4] s-r 

y N *fc°P [4. 5] 7**^ *fc°P [5. 5] tTV^ P [2. 

2. tTV^n [2. 2. 13^^-2-Ji^ tTS^P [3. 

1. tf^P [3. 1. l]^^-2-^^ N tf^P [2. 

2. 2] fcTV^P [2. 2. 2] ;^^-2-^>\ 7?*v^9 
10 //UT^^y^W fctbSo 

Tte> tfp-/K -r^^y*-/K mjtja-^k ff7/-/K t° 

try^v, tfy^^, v^y, t-y^v, ri?t?>\ s>r 

-^t°^ 77^ ^-trtf:^ ^7*^ (ft^7^) ^ 

77^ ^yw*y -fy^y/ft7xy N ^fy^y-;K ^/U 
25 y\ ^y*ypyv7#?^ ^^ys^A ^^t!Jy, 
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y— /K #yw*y— TPViK'* i?^7?^ ^^/^-^"7^ 

7yyy x tr^yys^ vvryv^s hyryy^^ tv^^v >\ 

v>fc Ko tfy ffatKo 1^7^ tV<7 ^>-> Kn t°!J>;i> 
V, ^ h7t Knt°y /«-fc KPtfU?^ Knh'D^y, 

15 PS?T*t?tT>\ t Kn-^Tiff^s v 5 tKo77^ fl^7tKo77 
>\ Ka t°7^ N f h7"t KDt°7^> v^tKaWx^ rh7t 

J-T-O- (ff7tKoftk*7y) > i?t Kb*W-^ rb7kK 
a^^t^wK ^tKn^fytW^K rh7tKP-fytW- 

20 /K Knf7y-/K fh7t Kaf7/-/K v»t: Ka^y^Ty- 
/K fb7t Ko-ry^ry-/K i?K Knt^f^7/-/K fh7tK 
at^t^7/wK i?t Fa W7y-/K 7h7tKnW7^ 
/K fh7t Kn^W7^ 7h7tKnf7^7^ 7h7kK 
a^-^T^tf^s 7 1 h7 t Kn^-drir-v^T-^b: 0 ^ ^kKnWr^ 

25 tf^ % fc Kn^-dr-y-^T-^tf^x 7 f 7 1 KafTT^tfy, 7h7t 
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5 i^fc Ko-f V^V— /K Ko^y^y*^;K Kn^r / P 7 1 h 

Fn^y y >\ t Ko^y y >\ Ko>f ysp-y y ^ f>7t 
Kn^y^/yy, /^tKn-fy^;uy, -ytKny^r^ rf7 

tK07^7^ /^-tKP7?7^ ^Fnt7f!)^ fb7 

10 h7t Kn^/^t!ly> t Kn^y^iMJ V, 5?tKPWPy, 

f7tFP-yy;!)y, /^tKoi/yypy, KH^^ya^-fry— 
/K y-?— t Kn^yy*^fy-^ Kn^y/fry^K t K 
o^yyfry^/K ^tKn^/^^yy*-^ ^-tKn^y^^; 

15 ^y—/K .-S^t Kp*/W^/- A\ rh7k Kn^;wV-;K t Kn 
P Ko^y/7 7y, S*fc Kp^/<yyft7xy, T h 

7t Ko^y^77y, rb7t Kn^yyf*7*y^ 1 kb^ 
^yy77y % t Ka^yyft7*y s $?t^y?^ >\ 
20 v^^Vs i?f7y ^yy*^t*t?y, ^^y^^rf-^ ^yy*i> 
f *?y, ^yy*WVx 2, 4, 6-by^-y-^fc°n [tfs^o [3. 
3. 0] t^^y-3, 1' x 1, 3-5?t*y?^ C4, 

5 _ g ] [2. 2. 1] <? ^%£ti^f b 

Wo 

25 r«ifes**UTv>Tt> £v^#tg (mi) j jc*s»t* raujaej tut 

■»*b<tt. -M^-Hfs 3~l 0*^l*fc(i-S^f tSf <fc 
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m^^^x^xh^m^ mi) j i-^tts rgmsj ^ e 

mST*fc^#^IS^$tt^V\ rg^j iUli, M^fis (a)gt& 

4#teKJ£$*bfcv\, ^1(7) rg^Sj tttii, 03x.fc£> (a)itS?:f tTV> 
Tt><tV^^« (12) , (b)SfnB^—»*»b»^$n5ffiftS*5J;tr(c)TIB 

(l)-SR e \ (2)-S0 2 R e \ (3)-S0 2 NR fl R f \ (4)- S (O) R e \ 
(5)-OR e \ (6)-OCOR 8 \ (7)-NR cl S0 2 R e \ (8)-NR fl R f \ 
(9)-NR el COR e \ (10)-NR el COOR e \ (ll)-NR e 1 C ONR * 1 R 
25 f \ (12)-N (S0 2 R el ) 2 . (13)-COR e \ (14)-COOR e \ (15)-C 
t)NR fl R f \ (16)-CONR el COR 62 , (17)-COCOOR e \ (18)-B 
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(OR el ) 2 

[gc^ R °\ r*\ R fl *3j;tJ«R f2 f«tt^MtebT7K^M^ S^S 
fc^LWCtxtV^^S (3*2) £fctt1^£&#LTV^fc^JIBJS& 

R f 1 i R f 2 (i|!^t5iil? (1) 
5 -C2~6T;^^- (2)- (C 2~6T/^l/>') — O— (C2~6T 

(3)- (C2^67M^) -S- (C2~6m^) 
_ % (4) _ (C2-6 7/^^) — -N R N2 — (C2~6 7/^^) - (£ 

T^<fcl^C 1 ~ 8 T /V^r/^tr^-f-o ) Sr^fcyf. .] 
10 R e \ R e \ R fl 33J:t5R ,2 -e^*^5 rgt&S&W LTWTt 

itn&mt<Dci~8mi&kmm} tmcM^m^-r 0 r°\ r°\ R fl 
its rgmsj r±. m^xtbtitzmzmmznte^o rsm^j a 

(lyNa^^Jg^ (2)-OR e \ (3)-SR*\ (4)— NR hl R h2 N (5)-COO 
20 R e \(6)-CONR hl R l \(7)-NR 8l COR 82 > (8) NR sl S0 2 R 8 \ 
(9)-N (S0 2 R 81 ) 2 , (10)-SO 2 NR hl R h2 

R e \ R e \ R hl £5<J:tm h2 f^ ^rft^tK ft&IBR e \ R e \ R f 

' j&mm*?. rg&g&^L-civcfc £v^*££ (at 2) j icaarts 
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stria rw&m l &mi'X^xh£^mvt& (mi) j fcaaw-a 

rg&g&^UTV^txfcV^tfcg (St 2) J »C*3tt5 rg^£j f* % g 

*K*cfc^fi#fciR3esnj&v\ rgmsj turn m*-&. (a>em 

10 tk^^j fiSuiB •§= fcfi^^o c i ~ 8 mt^mmi t m cm&% 

mmmxhMm^m^n^\ -o rs&sj t bxr*. Miti> (a) 
g^^r^r l-cwc t> 3 ~ 8 m<om^^mmm^nmmm. caypmm 

<m*m> 

(l)-SR 11 , (2)-SO z R 1 \ (3)-S0 2 NR jl R i2 , (4)- S (O) R ' \ 
(5)-OR'\ (6)-OCOR'\ (7)-NR n S0 2 R 12 , (8)-NR jl R J \ 
20 (9)-NR n COR' \ (10)-NR H COOR iz , (ll)-N R 1 1 C ONR i 1 R 
,s \ (12)-N (S0 2 R iX ) 2 , (13)-COR'\ (14)-COOR'\ (15)- C 
ONR }1 R j! \ (16)-CONR n COR 12 , (17)— COCOOR 11 , (18)-B 
(OR 11 ) 2 

m*. r 1 \ r ! \ R^&xxfiR^tttfr^mk&isXTkmm*. mmm 
25 srw ltv^ t> 3 ~ 8 Rvmm^mm&tctz&mm&fti&m&m&G 
\,x^xh£^mffimmk*mm*mfr-t$\ r j 1 1 r 3 2 f*p^i-6^mj© 
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?i:HHi:ftot, (i)-C2-67/^vy m*-t£, xfuv, 

rtLfe<DM14#:^) -s (2)- (C2~6mM -O- (C2 — 6T 
/l^rU:/) - N (3)- (C2~6m^) -S- (C2~6 7^Vy) 
5 (4)- (C2-67;V*M — NR N2 — (C2~6 7/^I/y) - 

z.zx\ R'\ R'\ R j 1 *5,ttHi ,a T?^$*L5 reifes^Wbrv^Tt) 

x^mmmmkfcmm wart* rj»awfeR<b7K*a6j «*ib rimers 

J: TJ*(b)TfB|g-bi^ £> $ ft £ W b ^ C ft 6> <DfcM 

15 <SHtf$> 

(l)/Nnyy||^ (2)-OR t \ (3)-SR k \ (4) — NR ml R m2 N (5)-COO 
R k \ (6)-CONR ml R m5 \ (7)-NR kl COR k \ (8)-NR kl S 0 2 R k \ 
(9)-N (SO z R kl ) 2 
m0>. R k \ R k \ R ml *3«kt*R ma Wu -^ft^fts HUBERT R 12 . R j 
20 x *5<tTJ«R j2 i:IIIC^*§r^-ro fcfcU R k \ R 1 ^ R ml *5<ttJ«R m2 fi > 
wfft^ip (m-trif) fl>b^£ft5g&£fcJ;oT«i&£ftfdl&lim^ 

liij ^*3tt3 r3~8M^m^^m^*fcf^*mj itm «*. 
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r— tt^ffP3ftS«|fiJ$tb-CV>T t> <kV^ 3 ~ 8 OMt^MlT V — 

)V\ ^UTfis Mx.fi. ^P^n^y, ^n^V, V^n^^^^ 

a^dr-^^ji^, ^9n^^9i^^^ ^^ifV^tfS 

tt 1 ~ 2 ^©^||J©^*-g-tp 3~8 !©¥IS:fiIT V t Utfi, M 
10 xJi> tfo -/K >f ^ /K h P T'/'-ZK ^ h 9 /K fy /K 

trys?^ t°7^> t?y^>\ tfpy^ n?f>\ '^r-tftr^ ^ 
y>\ t°7V> ^-dp-fetrv x ft7xy, f-^\fy^ Jr^-y-V 

tt l ~ 2 fioflmM^Sr-g-tf 3 ~ 8 Jlo^i^BKfltT y © 5 *>> 

-u&fcte&ft&maztix^z&m&k tttt, fail, r^y^, r 

t°n y ^ tret y ^ ^ ^i/y ^ N >f s^JJ h y r 
20 yy^ N hVTyw^s rb7^y^ fh7/y^ tr^^y^ tr 

7h7tKnt'H S?^ X— t Kn fc° y 5: v't Kd fy ^v^, x 

25 t Ko7^f^ t Kn7f^ i^t Kni?7f rf7t Kn 
^Tift?^ /^t KB^7^tfy, ;*-3Mr^>\ ^tKP7 
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7iA 7b7t Knftt'7^ S*fc Kn^t°^ N 7F7k Kn^nfc°>\ 
^f-yyv^) s v?tKP^fy^t/-;K f h7tKn^y^W- 

7b7t Kn^-dr-^^Tv 5 ^. i^t Kn^^lHf 7f7t Kn^lJ- 

15 /K7h7t KDfri?ry-^ (f7i?7y"y^y) , Knfr^y> 

7f7t KcfTv'y, v*fc Kn^T^Tv^, ^ hv t: Ko77^7^^ 
S?fc Knf7f l^^ T ^7t KnfTf t°y, t Kn^Tif 5> 
t Kn^-Tv^T^t; 0 ^ 7h7t Kp^^^^^ fc Fof7^7 

9>\ t'^yv 5 ^ trys^ t o 7-^>- x :7^>\ 

25 ^"^ty^/K ^:7cc>\ t°n— /K f7y*-/K -f ^ ^y— /l^fc «? , 
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ttatatj icsstts rg&gj «u «M6*cfc*ttfwiciR3e*jxJtev\ r<z> rg 

.5 <»a»> 

(l)-OR n \ (2)-NR ol R°\ (3)-COOR n \ (4)-SR n \ (5)-CON 

R o lR o2 

fcte^-^ST-g^axTV^^ J^c i~8T;^;H^W\ r° 

10 1 i R ° 2 ft***" 6 &*JBR^ t -fate ft o T. (1)- C 2 ~ 6 T)V* V V - > (2) 
- (C2~6mi/^) -O- (C2~6 7/^M -n (3)- (C2~ 
6 7MV^) -S- (C2~6WWy) -> (4)- (C2~6 7/^V 
^) — N R N2 — (C2~6mvy) - R N2 te. H&IB<kl^C#* 

UwrfcivafcRS (SHI) J irl^CE^^b-fo 
20 g^t£fr{5m&-i~8^gmLTv^t> .tv^ iAHSfeic, 

j; 5 ~ s A<ommm#&mtr - 
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c 5 ~ 8 (D^m^mmnr y — a-j ^ltj^ mx-&* is**^*^ ^ 

ttSMBUfcft**^*^ fll*.*^ tf-^o [3. l. l] *<79^ * 
[2. 2. l] ^rf^-y^ T#-*^Z ^m*mf bft%* 

. ;o. :q Kk> xz> >© ... ;o 

tp T5~8M.<D^mnmmi tmrnm**^*^ rs~8 
ii*rspu #j5*w fetiSo - 

15 r5~8Jl©#aBMI*llJ £ L-Ttes Witff, 4>&< HB©MfII§C 

y^ >f5*vy^>\ hvryy^. fh7/y^> f 
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Knfc°y^-y>\ Tf7t Kntry^$?>\ t Kntfy^ 
p^-^f-y— /K fF7tKntW-/v (^ifyys?^) % Kn 

^ y^u-y— /k 7f7t Kn^y^-^f-y— /i- (-ry^-=¥-y-yy „ 

F7tKnt=3ft^ v^t Fntdrt^v^y rh7tFntW7 
S?fc FntWtV, 7F7t Kn^-^i^if fc°^ N fc Fnt^ 
iHffc°V N i^t KatW7f ify, rf7t Fnt^rti?7f tV, /< 
15 FPt^t^7^lfy, v*t Knf 7'77/^;K rb7tKof7i? 

77"^ (f7^77°!Jv?y) . 5?te KnfTv^y, ^ hVfc Fnf7i^y 
Fo^^^ r 1^7t KDf7v?7v?y, Fpf7^t>, 
^f^t Knfr^tT^ t: Fnf-7f t?V, i^t Fof7^7f t°y, 
7h7tKof7i?7f^ ^-t Knf 7^7-^^y, is* f- 

20 ^/wfr y >\ a-^f-s**-:^ f 7^t^ v^^v^ ^iJ-if^v, 

^ h7t Kn^-*^tf^»S^rf fetbSo 

~ 7 ji ©^m^m^T y -/w^> 5 s — sp £ tt^«p«s<&5ftj £ ttfc % <o t? 
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— ^ r 5 ~ 8 m.<D^mm^mm i utii mmu^x-a 
tz. mtmMtt z>m$i £ ti s i ~ 6 m <d^t n m^&^tp 5 ~ 8 m(om 

Kof*7s^ v?tKnW7^ 7b7tKnW7^ S?fc Kn 

^y?^ ^^f-^s w-*?^ itf-r^s tt-v-T-a-^fWrntT 
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fTv'T^ty, ;*-^U"t?/^ N rh7tKoi-Wt°^ SB £JR&£>L 
fcT 1 h7t Ko^^trve*>D s £9 03:L<te, 



)Q ::0 :0 :;0 :;0 . 

)o.)o.)0.:o,:o. 




10 So 
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R 2 R s R 2 R 3 R 2 R 2 O 




mfe$ti^\ ^<o rg^j ^uxf*. wmmm—MfrbMViz 
tizwmm, (belaid -MfrbmtR tstizmmmti tc j*(c)g&s<irw u w 

t><tv^^sj w\ ttria rgms^urv^^ctv^^s (gin j tm 

R 2 % R\ R 4 *5<ktfR 5 T^$;ft5 rg^Sr#LTV>Tt ) <tVNjJi^ 
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/K 2 -^^/K 1 -^^=/K 2 -^-/l-S-Cfc 9 % b < te, 

^^<;vm\t, ^Mfri&um~m\z.mft>frt^ -or-\ -coor'\ 

— CONR b 1 R b 2 [S^<Z)|E^HulBi:I^DS^«t)i-„ ] irl^C^tr 
IBR 1X > R'\ R jl *5J:TJ«R 32 T^$^6 rtt^fc^ LWCt> 3 ~ 

8 m^mm^mm^ta-immmi r3~8M^^m^*fc 
iBtvT^s, mmm^m vx^x t> £ 3 ~ 8 M^^^ma^ 

20 5~6iOitIt'fcl!), $P>^$f*b<«, 
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:o :o :o :o :o- 

H 

^^S v ^-^-S 

JO JO JO JO JO 



H 




10 ^WfflWF** R NA N R A \ R A2 &£XFR A2 X^£faZ>WW>:&*fttX^X 
LTVvrfcJ^aMfc£W\ ^ft^ftiltflSR \ R\ R 4 *5 £t5R 5 T^£*b 

WiSM*. Q A1 *3j;U?Q A2 T^$^5BmS«r^rb-CVN-Ct>J:v^g^ 
20 V^at^Sttx •^tt'enftulBR 2 *5J:t> + R 5 •C^$^ ; Sg^^WbTV^Tt>J; 
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^x-hx^m^tm^M^m^'to 

*mmK&^X, R\ R\ R\ R\ R 5 *5^TJ«^A^t?-t--etL^O 

mm^mm t l-c^ l< ^j*.^ 1-10 ©j^^^tx 
gf&^&wu-cv^^ j^c i ~6 t/i^/k s^usfis 
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I N «m$#VCV>-Ct><fcV^t: Kn^^U/H, -NHCO- (fil^ 

WLTV^T&J^c l~47^^;H) N -O- (g^SSr^LTV^Tti J: 
v>Cl~4T^;i') -efc^o 

- (Cl~6r7^/H) - (g&S&WLTV^T^V^i/i?^) s - (C 
i~6 7/^;H) - (gm£&WLTV^-ct>«}:v^ 0 !; i^:/) - (ci~ 
6 7;l-^S) - (SmS&^f LTV>Tt> <fcV^'9>^- /W) , - (Cl~6 
TVl^^S) - (g&££WLTV^%<J^C4~6S^n7Vl'3vl') , - 

10 (C1~67;V^H) - (g^^&^LTV^ti J^C4~6->;5'nT/i' 
fr=.;v) „ - (ci~6W;vS) - (gm^&^b-CV^ti^v^T;/ 
—AO „ - (C1~6 7;^S) - (g^S3r#UTV^Tt> ^7 7^) > 

- (ci~67^/H) - (B&S&WLTv^k J: v^;3- „ -- 
(ci~6T7^^S) - (gms&^L-cv^t> £v^/ y N - (c 

15 1 ~ 6 TA^/Vg) - (gmS^bTVNTt> ^V^^^^f-^) > - 
(C 1~6T/I^=ar/^S) - (gmSS^WLTV^T%<tV^v f ^-=ari^-^^^^) % 

- (ci~6 7;^;H) - (gmS&#LWTt><fcv^^y:7-7:/) > 

- (ci~6 7/v^i) - m^^^x^x^^u ^^y—M , 

- (ci~6 7/^;H) - mwt:&*fivx^x^£\,^ y^ry—M , 

20 - (ci~67;^S) - (g^S^LTv^^ctv^fc K^fcf7y f — 
/^) ^ajfetffetb, «t!90*b<f* N - (ci~4 7;^) - (c 

4~6 v-^ o7/^=/V) - (g|&S£rWLTV^t> £V^C 1~6 7/V^/V) . 

- (Cl~47/V^) - (dr/U^) . - (0^47;^) - (v*^" 

l/f^) x - (C1~4 7W) - (S^ n:/ a N - (C 1 
25 ~AT)V*M - {ff-ry—fV) % - (C l~4T^=3r/^) - (^7^^) , 
^ (Cl~47;^) - (^<>if» , - (Cl~4T;V*c;V) — (t°y 
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> - (C1~4TA"*M - (77^) ^ - (Cl~4 7/V^) - 

(^^y'^^ihv) % - (C1~4T;^) - „ - (C 

1 ~ 4 TV^/l") - (iXT/gTg^$*VCV^t><fcV^:/i?:/) % - (C 
1-4 7M^) - (^^^^J!l^-e@^^$n-CV^T 1 b J;V^^if^) - (c 
5 i~4 7/^;v) - i^O^-y) - (g&S&^LTVvC&J^C 1~4T 
s - (Cl~4 7;^) - i-O-V^) - (g&S£rWUTV>T 
t>«£V^C l~47/V=^) „ - (Cl~4 7;^) - (-^Sftfi") - (g 
tftSSrWL-CV^tiV^^^) > - (Cl-47^) - (-O-i?^) 

- (fimSSrWLTt Z^T^ym > - (Cl-47;^) - ("O-if 
10 ^) - (gmg£WUTt> £V^fc Fn^iX7j?!JA^) N - (Cl~47/v 

- (s<^-gl/) -NHCO- (gmS&^L-CV^t* J:V^C 1-47 
N - (C1~47W) - -O- (fim^Sr^b 

- (ci~4 7;^) - (^v-t?:/) - (KJfc£«rWLTV»-ct> J^c l 
15 ~4 7M/V) - («lfeaE^LTV^t> «fcV^^^) „ - (C1—4T 

/^df/l-) - (^<^^) -CO- (fi^S^WLTV^-C^ .tV^^V) , 

- (ci~4 7;W) - H^ifX) -o- (gt&^&^LTV^x^J^ 
Cl~4 7;^) - (SmS^^TUTt> .fcVVT N - (C1-4T 

A^/l") - -O- (g^^&WLTV^^cfcV^:/-*?:/) . - 

20 (C1~47W) - (trp^) -O- (BffcSSr^LTV^fc.fcV^ 
^if^) , - (C1-47W) - (-<^i£v) -O- (gmSSr^UT 
V^%«fcV^°!J , - (Cl~4 7/V^) - (fUv^) -O- (« 

^S^^bTV^Tt><tVMf U i») „ - (C1~47W) - (-f^^y 
— /w) - (g^^^L-TV^t. Jiv^^ifv) > - (Cl~47;^) 
25 - (gt&g£WLWTt><fcV^fc Kn Ify/^) - (g&£&#L-CV> 
•T^ AV^<^^) > - (Cl-47^) - (g&SSrWLTV^-Ck <t 
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L<te, 1, 3-f7^-2-^f^f/^ 1, 

- 3 —^-^y— 2 —7 zx.~)V— 2 , 3— i?K. Kn — 1 H— 1°7 4 — 
^^/l^ 2- (4— fy/u fcT/l'— -^nt^/l^ 2, 4, 

5 6 - t> y }> ^v-^O-^Ss 2 , 4 - b * f-^-^g, 2 , 6—5? 
^ ]> # ^^>^;H N 2-7^ 5 tfV 9 — )V- 5 — f ^-/VS. 2 - 
-y oi ^t^^/wg N 2 — < ^JjvOt*: iy< ^-J/vm, 2-* Y v--< ^ v^/i- 
S N 3- (^7>--2 — <;v) 3, 5-^^-1 

- 7 en 1 H- fc'7y^V- 4 f;l/S, 3 - J ^^^2^ 
10 3-7x^^7^/^-4 — T/t'^/l^ 3-7x^7°nlf/l/I, 3 

-^cn/^v-^^v 5 /^ 4- (3- (N, N-^W5/) ^ntf/l^ 
^"=3r *y) ^0-^/^ N 4 - (4-kKn is— 4-* ^VW^V^/t") n 
^rv'- 3-ct^— 1 — f^^/^x 4- (4-y^;^;V^=^7^y) 
-7i/^i/^« 4- (N, N-V^^VKT^/) ^^/l^ 4 
15 - (i?kKn^U^) 'Ov^g, 4- (^/lofr/Wj^/KT^ /) 

V^i^/l^ A—-7jVHtvl^<^V'JV^ 6— 7*^/1"— 2, 2 — v 5 ;* 
^ p^dr^- l 1 -^/Wt^/l^ =3r/ V ls-2—^ >V**}-;V^ 

v^^rlM 4 — f /l^ 5-^ n ^d/-?^— 1 -^/l^^ ^vV-g N 

20 ^-^-7x^-2 — f/t'^A'gx 7?y-2-Wf^S, ^y^/Hs 

#3i§PJifc:fctt50* l^R 1 t LTfi, WO01/40227 <fc Xf- 

WO02/74770 #fc::ioVNT N 0^ bv>R 1 1 VXMTjkZtifcmhmf 5 - as-x? 
25 r^«tp^R 1; Sr^ri-^-^ (I) -C*Sn5ft^*©5^ £90 

1£b< «\ mms&^r btv^ti «tv^3~i 0M©^fctt2iS;©i^ 
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m\z. x o xn&ztiitmm& i~6 ©7;^s^ r 1 i: u-r wt- s fl^#> 

;tb-cv^t>«fcv^i: Ka^yy^i/^ gmsSr^Tb-cvvc^ <fcv^° 



ring lteffffE r«mS^WUTV>Tt> < J;V^^ (il) j'& 

15 *bU Y A ttJ$^. "CH 2 - -CH 2 CH 2 - -O-, -S-, -C 
O-, -S (O) - N -SO z - -CH (OH) \ -NR fl - -CON 
R fl -, -NR el CO- -CH 2 0- -OCH 2 - -CH = CH- - 
CONR fl CH 2 - -CH 2 CONR u - -CH 2 NR el CO- -NR e 
'COCHj- -NR el S0 2 -s -S0 2 NR n - -S0 2 NR"CH 2 

20 -CH 2 S0 2 NR u - -CH 2 NR el S0 2 -ffc|j:-NR el S0 2 C 

H a -fc**>U R f \ R e \ R hl *5«ttJ«R el m^^t>BulBi:I^C^Sr 

<«U -0-> -CH 2 - -CO-W^ffefrSo r i ng 1*3 

^fctfr ing2t LT^t<l^ I" 5 ~ 1 0l©W7 P 
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5 ifjJi^ tr9$?>\ try$?^^ vy?*?^, hVTi?^ 79^^ 

rttbO^S«Bi^S%WbTV^-Ct i a;V^^ N r ing2 

10 LV>. r inglfcWr ing 2©IiSi LTIt 0t|£fcf> 

15 ^emc&V^ R 2 > R\ R^^TJ^R 5 ^ Lt»ft< f*> tK^J®^ 

v^ c i ~ 6 ^mj^^fb7K*ST*$> »k <t \) l < 7kmm*. - (« 

v^C2~6 7;^^;^) s - (g&S&WL-TV^T t>«tv^c 2 — 6 7/l^~ 
20 /I') , - (g^SSrWbTV^t><tV^V^^) , - (Cl^QT^/V) 
- (i^S^f ttV^•C t) iV^C 4 ~ 6 i/^ D 7^^V) x - (Cl~6 7 
>V*JV) - (g^&^LTV^^iV^^if;/) . - (Cl~67;^) 
-NHCOO- (g^S^T^b"CV^t><fcV^C 1~6 7/V^) - 
^WLTVNTt><tV^^^) t?fc!9 N #fc£?&b<J3: N tK^J©^ - (C 
25 1 ~ 6 7/1^ /k) n — (C2~6 7/V^) „ - (C2~67M=/V) „ 
(Cl~47;^) -COO- (Cl~4 7/^;>) s - (C1~4T 
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jV^-jV) - (C 4~6 aT/V^V) % - (Cl~4T^^r7l^) - 
H^) N - (C1~6 7W) -NHCOO- (Cl~47/V^) - 

i2r<£r^tp5£ (I) <D-fb^WW*bV\ 

10 # (E, Z, ^ s h^^ft) , ^FW^mo#^^<i;^M^ (R> S 

(d n l, d, i#o , jruTbrrr&mtezzmmfc (mm&ft, 

15 Srt>^r^"t-5 0 

«i^rfx — «a; (1) t*$ti5ftWr$/s^ift5f^ 

20 T^/m&T^/Hk, TfV*t>v^ V limits titcik&Va WtLfts — 

<f-;vT^;ij;vi$~;vik, (5 -y^vw- 2 -a-^p-y— i , 3— s^a-^yv 
^- 4 — «r /vo y b ^^/wtf^/Wk rb7t Kd77 =/Wb> tr o y s? 

25 fb**t^^*«t) (i) x&tstizik&®&7mm*#'tz>m&. 
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it, 1?*^^%/ *^AsiJjVi$^;vfc*fiittt&mm ^ ( I ) T* 
5 fb, 75 Kfb^ftfcfc-a^ (Mill — tffsS (I) T^^tiS^©*^ 

(5-^f;>-2-t d E : y-l ) 3-^yvy-4-^) * ^-;V=c^ 
10 ?vWb> i^^ n^^^/^=¥v'*/^=/^^-7^^^Wb> ^f^75 K 

^b^^fcfb^^) i^WbttSo itLb^b^W«tti#:^^© 

«5fc (I) T^^^6-fb^07°a K7^^ ^JI|»0199O^flJ r^g, 
15 <£>PI3§J I7t r^KH-j 1 6 3~1 9 8Hfc!Btt$*b"CV^J:5fc x £ 

jffiW£#-e— ^ (i) x^£foZfc&®\z.mk-fz$><DX'h<>xi<> «fcv\, 
— ^ (i) -e^^tLSfls-a^bttiUffiTc* 3 h, 14 c, 3 
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mmrn, mm^m) > ^rm^ (»«mic^ hvy^^m 

s %®t&, m*&&* f~$m&, y-^^mm.. ^w^^t> 

io r^^^-Mft-esfco-cfc «tv\, — (i) -c^sHs-fb-^ftoN-^ 
v\ — jRsfc (i) -c^^^s^^Egmr^^^^i;^ hrs; d) 

15 ^SfrbSfb^fc©^*^^ R°S (R°Stt> C1~87/V^S> -7 
i^^ll:: J: oTf t $ tifc c l ~ 8 7^^Slrt^tc ) 

20 — jftsfc (i) ^Sft5fc^4fe©»i!5fc^ln*&£: LTte. iiH tKs 

25 ^tt^>o 
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(i) *w*tt5*»wft;^r±s j^T^^-r (a) ~ (h) % (j) 
*5±t^ (k) (D^m, w^ibcifsm izfr\zmMmfcmmvttm\z 

B\ WO01/40227 -^^|B^C0^fei:^O^^> WO02/74770 -i-^IB^^^fe 
tt^UtlVN-CtiV^, ^©i^^tiUm MIBbfe— ^ (i) 

10 t vxmmisK.h<D&m^t>tiz>o 

(a) — jtts: (i) x-7F£tiZ>*&mfc&W<D5h, R^frmmtt&fr 
SfciM&frW* -Tftfrfc— «5fc ( i - 1) 



r^tK^JS^S:*^^*. i-ft^fe— (1-2) 



20 ^£frsfl^*&fflv^&T©^ra^ (i) \zmm<DJ?ffiz£^xm 

- 5„ ^fc N n ©Rj&UWSfc WO02/74770 -f^f^ £ frtfclfr 
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„- N i y A ) Rl1A ~ CHO , ri-W ¥ A 





(1-2) (1-1) 
R 11 -X 

a^It^ ( I ) R'-^teSi&SSrWLTVvr&J^C i~i 7©H§ 
!»JfeKfl5*****t>U XkfcflftjStS *fe*jJ!C^ **JIFf\ a* 




io -HttS: (i-D T^^Mfr^o?^ R^^ttmg^WLWT^ 

J^C1~1 8<D0JK^>fb7K^T^«9. ^oR^^N^^Ml^S 
^-CH 2 -Sr^b-C^i-^^#)^ — (1-2) 
4£>£. (A-l) 

R 11A — CHO (A-1) 

r^aiTc^T^/'fb^f^^feip, mz.it, wtmiw; 
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z.fiz><Dms&mm «k msm (Mx.fi, Tkmitfrvm-rhw^ &mfc 

£fc, — ^ (1-1) -C^^tLS-fb^tts — ^ (1-2) T^£*L 

z>ik<&mt, (a- 2) 

R 1 * 1 — X (A-2) 

r<D— JRS: (A-2) ^^nS'fb^irOKJS&f^^p-e&D. Mx.fi, 

^fc, Jh|B£^^^t>s Mx.fi> Richard C.Larock^ TComprehensive Organic 
Transformations : A Guide to Functional Group Preparations, 2nd EditionJ John 
Wiley & Sons Inc, 1999 KbSM £ tbfc^jfefC iot, g^f/Jf^ £ R 1 " 1 S©^ 

h/wc^ ^r^i/^o^#^{b7Km®s Mx.fi> i^un^ 
25 JtZSs ?vn*;VJ*e§<D^uf?i/ikmk*. : mm, Mxfi, 
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^ u^*y- ^mommmkfcmm, mitts, s?^/^-^^ 
<5-)v>r h i/^co^ b i/m, Mxifix rir b= b v svm<D~ b y ^m, 

tcn^u±(D^mm^TMm^i^ i : i~i lo^m^u 

^uxfflv^-ct><tv\ ) 7kiHb-?-by TkiHbtfy 

10 y^?A % sec-^/vy^^A^ tert-^^y ^^A^OT/^/vy 

MxKf. y b^fb\ ^hy !>A^h=ar^K^or/^y^ 
i©r/V3^rN b\ #jx.k£. ^ys^ b y !>a n y ^^©r;^ y 

&Jj*^<P»|:&gs Mx-ftf, b y xf;l,T 5 >\ by -ff-fisT % >\ *M V 

is =y^ t°y^y, ^fv'y, 4- try^ 

^ffir^^E DBU (1, 8-^T1f tfv^n [5, 4, 0] t?^ 

20 -7 8~1 0 0t^R&£*S£fcte«fc9fTfc>*b5. 

2) 75 K^bRJ5SW:42t*P"T»feO, 0fl*.fcf 

(1) *^9>f Kfc/8VS#ik 

(2) m&mm&w&m^z>j?m. 
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5 3§^ftfiJ-a\ 1:1-1: 1 0©#J^T*^LT/BV^&<fcV\, ) 

io n-^^^t^u^ try^v, 4- (^f/i/T5/) ify^fof 

fi7 5«) 0#^ETs T^^i: 0-4 0°C-C^$-ti:Sr.i:^a;t9tT 

15 jg^^fij^ M%.&, i : i~i : i o(Dm^m-B-\^xm^x-h «tV\ ) 

<K T/K*;y7.M« (Mili, mWTK^fc^TK^b^hy 

(2) ^i»&7k^£ffiv^;£2fcte, ^ix.^ x/utf^m&^mmm m 

zmmftm^ «x.«, i : i~i : i oom^-e^br^v>Tt><tv\ ) 
25 r = y >\ s** ^?vt ^yt'p^y, ^y7 p p tvwu^/ur % i^W) <o& 



50 



WO 2004/092169 



PCT/JP2004/005493 



^y^f^f) 0-4 0t«$*> Wfe^fcift^'WR***:*' 
±0#»«Sr»^3&«!l^x mtLfts 1:1-1: 1 0 <Dm&"V&& 

MSfc««S\ Mx.fc£> 1:1-1:1 0©#J^^LT/BV^Tfc«kV\, ) tf\ 

15 *fcr±«i«aK*T?s its (Mtfi, h y % v N by ^^vur ^ v 5 

y T'n t>xf ;i/7 5 ©7^^r^7 5 0ilx.fi> N, N^v 5 ^^ 

mm (Dft&T-g. 7c«^#*T> tta*q (093.fi, 1, 3— 5>$^n^*V 
/l/^/^U' (DCC) , 1-^/^-3- [3- (^f^7 5/) 
20 T/nfcVl/] (EDO > 1, 1' 

;i/ (CDI) % 2-^no-l-^f/ut°y^7^3!)i> 1 - :7° n tf/t- 
tJn^tJn^-^^^MtK^ (1-propanephosphonic acid cyclic anhydride^ PPA) ^) 
&JEV\ 1 — fc Ko^^^X b y 77* — A* (HOB t ) £rfflV^d\HW£ 

25 Zthh (1) > (2) *5j;t* (3) <Z>^J5fcW\ V^Jh/fc^iStt-tf* (7VI" 
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5 CT-®*fc«-€:tt^JiO0@®Srji^^i>J^ N #J;ik£, 1:1-1:10 

10 m<OT)V*>VT % >-m. MfLft* N, N-i?*<7-/l'T~y t°U^ 4 

15 CT-@^fcf«tt^_h<D#«^Srii^^fiJ^ MxJ£> 1:1-1:10 
(B) -fl$5£ (I - 1) -»$tt«*38Mft:^©5*>. R 1_ W5;« 
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JK5S; (I-l-Al) 
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r i-i-a_ n i y Wq (|.i-ai) 



5 ri^5„ 

10 # 5St?fetLfl#^RS^$ tL?fcV\ M^lfis T. W. Greene h, Protective Groups in 
Organic Synthesis, Third Edition, Wiley-Interscience, New York, 1999 fclB^fc c? 3t 



r 11 ^-n! >=o r 2 r 3 




(B-1) , . Vl-\— R 4 



H2N"^COOH (B-2) ° R 

R 6 -N + =C 

(B-3) 

Rj^itiS; (n) *K ^T©lB-§-«pfl3^PC#*^^^>i-o 

15 Ug i£OSte<£&T?&>tK fllxifcf, «m (00*1^ * N 

o~8 o^ias-efT^^So 

£fc, g|fc^te^*PT-&<9, (M^lfcf, Vfun^f 
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mm, v v -pAsx-uEmm) *m\^x. tfc«:iv^f6o~i2oict 

5 (C) — jRA (I) T?^*tt5^«J0 5t>^ StA#S 




r 5 *ytr± r 5 

-wsfrtste-a^ -r**3t>— jn^c (i-ai) N (i -a 2) 

(I-A1) R 6 ^fcfcj; (I-A2) R 6 

10 (5£>K ^T(D|B-^-{«IBi:I^Clc*Sr^^i-„ ) 

•C^SttS-fb^fi^ WO02/74770 #JC|B*0^fej2: iotit Ufcfb^^r 

r<Z>at5c^tt4^-t?fc«9, 1, 

15 *k m mm, bvy/^nmm, £7?^*^^* 

(D) (I-l) ^£fr£#3PJ!fc^to?t>> R^W^yft 

.> 
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T-^ftSffrg^ «5t (I-1-A2) ~ (I-1-A5) 




(1-1 -A2) , (1-1 -A3) 




(I-1-A4) &f c n (I-1-A5) 

— ^ (B-l) 




(B-1) 
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jgESxiisgcni) 




(E) — ^ (I-l) X-7F£tlZ*&mfc&M<D*>-t>, R^W^/ft 
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•e^sttsft;^, flea; (i-i-ag) 




(1-1 -A6) 
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(saw. £.x<Dm%-ternmkm^MM*$tfr-r 0 ) 



x^istiZik&Vdte. — JttS: (E-i) 



R 2 




HN— R s 



(E-1) 



(Mx.fi. ftifcc^vK ^ 



(f) -«£ujl--i) x^$^-*^p>9^^5^>. R'r'^r^z^. .. 



-To ) 

r^^s-fb^. -f-ftfr*>— jias*: (i-i-A7) 
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1-1-A 




(1-1 -A7) 



x^isnzib&m*, (F-D 



R 



,2 




(F-1) 



5 (5fc»F % ^T^>IB-^«ft«fB^PC^Sr*^-r o ) 

T*^£;ft5{bi^&. gHb5C/&fcfl'U (F-2) 

R 5 — X 1 (F-2) 

xMt JMS~~T#!lxJ^ itmJB!^ amm^ 3^«m^>. p- h 
T*^$tt^<b^<k©^^#i-35\ (F-3) 
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£<0«fl^jfctt45tfn-c*>«K m*.&s &mmm wz.t£, mm^/^ * 

cd i (^^^^v^-r s: m) m&m^x. -2o°c 

^ ro-^ (f-2) ^^tu^-fb^^cD^^^q-efc^. 01*. wc* 
io tufa (a) fcLfB^T/^/WbRJ&x T5: KfbRJS. */Msvr^ KfcRjS 

(G) — jRS: (I-l) -e*$tt5*38Wfb^»©5t>s R^T^/fti 




15 ^TO|B#^HulBi:I^C^^^-r o ) 

Tf^^ttS-fb^lfes -Tftfc'fc— JK5*; (I-1-A8) 




(M-A8) 
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T^$Jl5^tt> (G-l) 




(G-1) 



(i) r^*y»*^fcJ:*«i»«R*x 

10 (2) SH4*#Tt»©lttftfllS/i&x 

is £$o ta, *$s^g£ (M&tf, t*;*-^ fh7tFn77y> 

20 /BV^ N 0~4 0 , COja^-C*ff^t?tbSo 

"folfctf* W8BSj& (Mttf, *?jruu*9^ ^po^ S^-^iJ-^ 
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^oc^vl^— r>M£) > T/Wn-^ ittfs /HW , 

15 0°COiS.St?tT^^H^ o 

©#6T^ ^JP^fr (#J;L^ rh7^M)7x^W7>fy^ 

20 7^^ (0) ^ffc^) SrJBV^ 0 — 4 O'CtDiaSTfT^^So 

* Z<DtiB*.&mtX£:ton*3bQ. Wfttt. Wttt&ft *9 S — /K ^ 
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5 te^frb^-^&ffiV^T. 0 — 4 CCOiE^-efT^^tbSo 

£fc N Z.(DT$ Kfl^Stt^SPtf* I? . fll*.^ Hula (A) fc|B«ta>T5 

JBjftteisatflsRJiStt^aiTfcQ. Mfctf* #BBSSK (fllfcfi. 

(Mx.^ &BbK*-?- h y * a n ^-7- h y !7^^) . wm&s cm 

15 (#Jx.fcf> y thy^h^K*) SO <0 



X-TFZtbZfc&W, (I-1-A9), (I-1-A10) 
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(I-1-A9) f-ltfi (I-1-A10) 

x^tsthzik&mx — mm (H-D N —mz (h-2) 




(H-1) tiftf* (H-2) 



h x -\ n l -*trr$/&mm mm (b) ^la^r^y^ast 
— juts*; (i-i-A9) s (i-i-Aio) -e^^ns^K'fb 




«S<: (I-1-A9-1) N (I-l-Al 
63 



WO 2004/092169 



PCT/JP2004/005493 



0-1) 




(I-1-A9-1) (I-1-A10-1) 

•V&ZtlZtt&'foft. HK^t (H-3) > — (H-4) 




(H-3) £fcf* (H-4) 



z<Dmkffi&te<&%nx'h*), MX-tz. mmmm ^bb^^ 
10 b/k3i^*5j:t5r. tubo^-a*^) % g r u b b s ' mm (^id 

a v/w^^ 7 V »> A ( I V) ^nU vm ©#STv 

(J) (I-D T^§ti5*JSifb^©5t)^ R^^ST^y^fl 

15 £&**>U ^oatAdS. 
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R 2 



X^^ti^it^, -Tft:fr*>— DD&Z (i-i-Ai l) 




— w& (j-D 

OH 



r i-i-a_ n / y 
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tv^^^ft^fti:, — (3-2) 

.X 1 



(bT (J-2) 
***"-*' COOH 



o*;*, x^^n^yi^ lilfs urnis^ aDiS^f) 
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Z.<DVM£EJ&tii'Mn'eb\)s ^mm& (#IxJi> "rh^t Ko7 

(09*.^ N, N, N', N", N" iy#^^xfWMJ7 5 

5 >\ N, N, N', N'-fh7^f^^7^f) ^TTfTfcfctft 

8 ~ 2 O 0 trea&^iirS ^ i: m «£ 5 ff ^fc>tt5 e 

(K) — «5£ (I - 1) ^S*LS;**9Hb£*<©5tN R 1_1 ^T^ y« 



(I-1-A12) , (I-1-A13) 
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15 t^Sti5M«:, — (K-1) 
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X°ff;£ti% it&m ZmfcRfo fctt U ^ (K-2) 

R 2 — X 1 (K-2) 

5 X^£thZfc&!&kBlJ&l£tt1r7!)\ (K-3) 



x«7Fisti%fc&m*mkfcfo\z-tt'tti\ ^fcf*-^ (k-4) 

o 



10 (5£4\ ^T<^l2^f«IBi:I^C^^^-t-o ) 

— JRS% (K-l) N (K-3) X^£tlZfc&&<DmkB.Jfcl±te%iX3bY), 
15 tl% 0 

r©-sgs; (k-2) -e^^ti/S-fb-a-^^^^^^fe^^ M 
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IB (H) Kffim<DX&;km&vM4kfcJ&tetf1rZbxnt£frtiZ>o 

(1-2) X*7F£tlZ*&mik&MHi, HtffBLfc (B) s (D) % 
(E) N (F) , (G) > (H) . (J) &kT$ (K) O^iaottb 

£OS;x@5£ (n) *3it5 (m) te^vrffijaiiiWi: L-OBv^-fla::*; (b- 

\Z.mm.~fZ>Z.tftX%Z> 0 3;fc, jtiffB (E) ~ (H) N (J) *5<fcU* (K) 
10 ^joV^Tm^HSl-i: l/T^V^ — fl$5£ (E-l) , (F-l) N (F-3) , 
(G-l), (H-l), (H-2) N (H-3), (H-4) „ (J-lK 
(J-2) , (K-l) x (K-3) *5<fcTJ< (K-4) X7FiSfhZ>i\&m±, 

<&%ax3bZ>fi\ fc-sv^i— ffltT^ (B-i) x^^i^m^WMt It, 
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H I V^CD4^|4*fflJSa_h(D^#:-t?feSCXCR4 s fcSVMiCCR 5 

Oilb$^b^^-ef*^V\ — # % (R5) HIV 

-1 MANTES, MlP-la, MIP-1 |5«cCR5^t 
HI Villi t R AN TES S MIP-lo, MIP-1 BMMJj 
<D C C R 5 jj£-8-#P$U tW-CCR5ffi!|0RANTES, MIP-lo, M 

io I p - l i3*5J:t>*H I v^gMtef^ fBrb^*jli-5#W § fe6t>o^ 

fc&m*$£&1-Z>frtb, H I VcofU^fcCCR 5<Djftm&V tfi'FX&Z 
RANTES, MI P- 1 a. M I P - 1 0 SrJ^fcT y i?^ Bjfg 
15 "efoSo 

^ffcftH^ RANTESKCR5 O^^rlJEWi-S'fb^^^ * 9 — 
= ^m^i:tT, Mill CCR 5{iGl6M7!Hl)gf 
fcSrt^fe, RANTES^CCR5^LTi^t5^>!?^ (Ca) 

20 jtlRjtt (X4) H I Vt, SDF-l»CXCR4^t5ri^?), 
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10 — «^ (I) T^$tb6^PJ^-a-^l> -t^ift. ^©N-WK^ 

T?^i4-efc5©Tf N 01*. Hf* t T^n£?Lt&4£> (*iJt^ 9ixK 
20 Jfe5tfS N i§t\ J&A— AfcfctU lmg^b 1000m g O|SfflT% 

lmg^b i o omg©iit\ i b ima*k$fciE#N&n8!-£ (£?£b< r±. 
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sp^ij, «»^. futau msm. ^m&k &&m, mmm 
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^•rso wx-&. mm^mmnu BtT^vrntm. Btft^nmtM. m 
mft^n&KM, tomft^nmtm* w&ft^vmtm. &ffl&^<Dmtm, 

io sb&i {.if % T*'*7*r^m. « y/w<- h 8 o (smbd m) s 
nmbau *ub»u mmim, mm, Qk%mm*<e;kx^x*>&\\ 

15 ^P&^©fc©©^©M©£50r!l£ Lttt> t>£o£fct«*i,EUi©iSH4 

vowz-Sfr, nrntezv&fristi&H-mitffls mmm, ®a#k * 
20 ^v^hy ? j*%>z>w£? ^>wtv> & ot£^mm*^\sX^xh «tv\, 

^ruHWOjKft^fixW^tf^HWff* 2,868,691 #*5 «£ tfPIIR 3,095,355 

25 comm. mz.t£, Hivmm<D^m&£u/&tcfemmm c#m. aids 
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•a^k mwmu mnm. sum. mmmmm, mm^tm^vxmHt^ 
5 *$m<o—ie&t (i) x-Tjkztizik&vo, ^<om., ^©N-^^Kft, 

*fettf&BE3W) te&LTWtf-Sra&LfcH I V - 1 ^LTjRJfeRa*^* 

^ri-^o '^ot, toH i vm$k(O^V5&&x*/%1tm&WMftW&*^i* 

it&VH&mflX'm^Xh&LWK J»bTV^H I V- l$ctfS»t£&3I#L 

fcH i vmtk<D^m^xx^x^tc^mm^ft^tL^(omMtmm^x 
— jh^c (i) -e^^s-m-a^ *©n-*^k{^ borate 

2) %:<Dtt&m(owm • mmm, 

3) -t©-fb«a^©id^©<s» 

20 <Dtc#>Ki&(Dmmkm%-&t*£x s mmmt\^x^vxh^\ 

(3) »|^©{£»©/ti6Jc^W^*Srilfl^*>**C% #>E£iJ £ LT IS! 
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Htta; (i) ^eoN-t^^K^ *©ia»r 

£*i/t\ -asss (i) x^^\t^m<D^^^/^tz.mm^i^m 

*38Wo— (i) -e^£*t5ft;-a^ *©4tt^ w-t^K*, 

20 mm^mmmmm. -f^r—emmm, z-^x^^tmm w*.&. 

CCR2}^I, CCR3*j!j*n;I§§, ^^^7-^1, CCR4m 
CCR5m CXCR4»^) % y^^B^mmm. HIV-1 

©^ffitftJDjCfcim-Stfafc* h i v-i <r>y 9 l"WttfimT fett5„ 

4^9v-^m.mmtvx, Mcfcma^ s-i36o N is 3 8. v 

25 -1 6 5, L-708906 T*}"& 9 \ NSC-6 1 8 9 2 9, equi s 
, 'etin > temacrazine N PL-2 5 0 0, L — 8 70 8 1 0^ 
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(®p°p^ \f/U) „ ^/ i/V (j3j.Sp^ :^7^f5/^^)> 

if/U^^lf^ (fgfp p p£ : v K) . : y H > 

7f7t^/K T^?**/* ^tfTj^S'/K ^^hPV^tr^ GffiiBi* : 
alf7^v) , PMPA G3i,S,£ : f7 7;*-?>f AO ^ (2) ^m^3SME9 

W^P^*— ) > 177^1^^ (i&p°p£ : f-^-f ^> ^fy^^) 
10 #7 7 if 4 y ^ (AG1549) «W6>*1*. 

-7utt—~ em.mmb lt, ^frWtefcu ^^^-7-tvi^ osa* : ^ y ^ 

„ y h-7-tf/w (f§tp n p£ : / — tfT) . ^7>f7"tr/u (ffiAg : tf 

^y-7-^/u : ^^7— if) > BtT-Mfyl/ O&p^ :*l/b7) > 

15 ^^7^t?/H£3 s ^f bfrbSo 

^^^^u-fe^— (DrtH14<Dy K£ Ufi, ^l&te:^ mip 
20 -la N MIP-l/3 s RANTES, SDF-lo, SDF-1^ MC 
P-l, MCP-2, M C P — 4 N zc-Hr***/^ (Eotaxin) „ MDCW 

F^Htty K<£>^^ffc£ Ltli, JMfcl&fc:^ AO P — RANT E S N 
Me t-SDF-la, Me t-SDF-1 pm&mf 6>:ft5o 
25 m^yVt^-©S#:HT^ Pro-14 0«SttS 
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CCR2^1i:tm ^ffWJCtt^ WO99/07351 -5§\ WO99/40913 -§\ 
WO00/46195 -§\ WO00/46196 -5§\ WO00/46197 WO00/46198 -5§\ WO00/46199 
WO00/69432 WOOO/69815 "B-^^ifi Bioorg. Med. Chem. Lett., 10, 
1803(2000)^15^ $ tltifc&m^&mf H« „ 

5 C C R 3 J^tm^ Utt> Mcftma*. DE19837386 W099/5.5324 5\ 
WO99/55330 -5§\ WO00/04003 -J§\ WO00/27800 ^\ WO00/27835 WO00/27843 
-5§\ WO00/29377 -5§n WO00/31032 -5§\ WO00/31033 # % WO00/34278 
WO00/35449 -5§\ WO00/35451 -§\ WO00/35452 -§\ WO00/35453 -§\ WO00/35454 
-i§\ WO00/35876 -5§\ WO00/35877 -§\ WO00/41685 # % WO00/51607 -5§\ 

10 WO00/51608 WO00/51609 -5^ WO00/51610 WO00/53172 ^\ WO00/53600 
-§\ WO00/58305 #\ WO00/59497 >8\ WO00/59498 WO00/59502 -§\ 
WO00/59503 WO00/62814 -i§\ WO00/73327 WOO 1/09088 tyZfc 

CCR5^Ii UTtt, AfrWJZltts W099/17773 WO99/32100 -5§\ 
15 WO00/06085 #> WO00/06146 # s WOOO/10965 -§\ WO00/06153 -*§\ WO00/21916 
WO00/37455 -5§\EP1013276 -f§\ WOOO/38680 WO00/39125 -J§\ WO00/40239 
•§\ WO00/42045 -§\ WO00/53175 -5§\ WO00/42852 -§\ WO00/66551 
WOOO/66558 ^ N WO00/66559-i§\WO00/66141 ^§\WO00/68203 JP2000309598 
-S§\ WO00/51607 -g\ WO00/51608 WO00/51609 WO00/51610 -£\ 
20 WO00/56729 # N WOOO/59497 "S\ WOOO/59498 3\ WO00/59502 -£\ WO00/59503 
4§-, WO00/76933 -§\ WO98/25605 WO99/04794 -5§\ W099/38514 
Bioorg. Med. Chem. Lett, 10, 1803(2000)^|B^$ tl1tft&m*f&1$tf bttSo 

CXCR4j^Hi:LT^ AMD-3100, T-22* KRH-1120 * 

fc H: WO00/66112 #K12« $ fl1t{to&*m#mtr ft 5 . 
25 73.^3^1^^^ ^fletfjfctt, T-2 0 (pentafuside) „ T- 

1 2 4 9^S^e>*L5. 
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Xt&?&\ 

5 l? K^v^ : 100m g T^r/ir/K 1 HI 200m g , 1 0 3 HI ; 

300m g ffgRU 1 HI 300m g N 10 2 0; 

VPS isl/ : 25~200m g fi^RU 1 ID 125~200m g x 1 0 2 HI ; 

fvkv-^ If ^ : 0.375m g ~0.75m g ^£>J> 1 HI 0.75m g „ 1 0 3 HI ; 

J* * r/SJJ' : 15~40m g # :/«fcA\ 1 HI 30~40m g , 1 0 2 HI ; 
10 7^ V : 150m g ffiffl, 1 HI 150m g , 1 0 2 HI ; 

T/^# fcf/V : 300m g 1 HI 300m g. 10 2H1; 

* If 9 If >- : 200m g ^PJ N 1 HI 200m g „ 14 0 HQ 1 0 1 His ^(D'ik 1 0 2 HI ; 
f7 If AS?:/ : 100m g 9£ftU 1 HI 400m g „ 1030; 
cn^ T \f uisy : 50~200m g ^^-fe/K 1 HI 600m g > 1 0 1 HI ; 
15 -f tr A : 200~400 # :7*ir/K 1 HI 800m g N 1 0 3 HI ; 

y h^-tVV- : lOOmg^^/K lH!600mg N 1 0 2 HI ; 
^/V7 ^ -T If A : 250m g 1 HI 750m g „ 1 0 3 HI ; 

If A : 200m g # T't/K 1 HI 1,200m g \ 1 0 3 HI ; 
T W~tf A' : 50~150m g ftgftk 1 HI 1,200m g N 1 0 2 HIo 

20 mm<D^i 

-j$5£ (i) T?^$tta*»^b-^Kj. -t©^ ^©N-t^v'K^ * 

R5ffcttCCR2©»ffiSrliU ^T'fi$i4t'feSOt\ 0!I 

25 m&<n^®&£v/&frnf&mz.ftm-v$>Zo mw-mat. «id ess. 
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•To 

HPLCWif^ft W^IBlMSfcV^IRtU KT©*#*C»3fe*fT*o 

^Lfc#9A:Xtona(S»i8f«0 MS C 18 5 /z m,4.6X 5 0 mm I.D. 
20 1£JB Lfcfttii : 3mL/m i n 

Affl. : 0.1% MJ 7 /vjrn^mikW-ffi. 

&m : o.i% b y y/^^m^-Tt h~hv 

mmmttt& 0.5 #wttA«fcBtt<&*B£-tt;&9 s/siciajfebfc. 

25 2.5 ^P^-t?A^i: B«©a-^tt5SrO/l 0 0 teilGgftBjfcl&jtfco -£<D^ 0.5 # 
fNJA^i: B»©»^-lt«r O/l 0 0 fc@5£bfc 0 o.oi ^T'A^i: B 
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mams-it* 95/5 KWMmzm?tTc 0 

N -'ZZS&A'ttS'lJA'&^A'- 4 - tf^ UKy 
5 4 - tf< y KVilfflfclt • — 7kfn#> (15.3 g ) £r 2 N^K^b^- b P t? J^itMWL 
(lOOmL) KlSBfcU 0 X^-^^i^^iy/V^r^riy^jV^^V (20.4 g) 3r 

«IHK^*$'#A^iaik«*IBU «T©4fei4liSrWi-»IRS^«b (23.3 
10 g) 3r#7t„ 

TLC:Rf 0.29 (n-^rl^ : ^m^^/^= 2 : 1) ; 
NMR (CDC1 3 ) : 6 2.46(t, J = 6.3 Hz, 4H), 5.18(s,2H) 0 

#Mf0ij2 : 

15 N-^yv?;^^^;V7K^ A'-4-V7/-4- ( 1 -~7J-7V7 % 7) If 

1 Tf*t3t ufc-fb-fr* (5.0 g ) i: -f^-fvr % -s - mmm. (2.34 g ) o 

5 0 % 7 * / —Arttitm ( 1 OmL) £r 0 °CT* 1 5 £feSMf# U iXT yft* 

(i.4o g ) 7k (4mD ^^rinx-^o s^ti^iiaT2 4« 

20 #U 7VU (20mL) *5<tTJ«7k (15mL) «:JjJ;fc N #*&L- 

^ V £ ^ T*f»^ 2§>S§ Ufc 0 4 N -mtikm ■ BWfe^A«lft*r 

SSSSfl^* (6.07 g) &#fc 0 
25 TLC : R f 0.71 (n -^^ih^ : f£|fe;c^vU— 1 : 1 ) ; 
tJMR (CD 3 OD) : 5 1.01(t, J = 7.4 Hz, 3H), 5.14(s,2H) 0 
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#%M3 : 

[4. 5] 7**^-2, 
5 ##«2T?»3ftUfc-fb-Mb (2.0 g) OgEBfe (5mL) ^T^ifc* 
(9 2 2mg) 7K (2mL) $g8R«rM.*CJ&Il*.> 5 0*CT? 1 WpWIW 

U tK^tK (lOmD lean*.*. TKM^S^^^-caiuttWU 

mm?- 3 Ni&^ (5m L) Sr*P^. 5 0^2 0#rajf#b;fco fO&Ag^b 
^7-^=1 : 0->2 0 : 1) T?tt»lU $kT<D®tim%:ti"t'Z>Ml&{k& 

m d.6 g) 

T L C : R f 0.42 (^ n p t^A-A : / ~-As= 10:1) ; 
15 Ma s s : FAB (Pos.) m/z 360(M+H) + , 316, 254, 224, 91 ; 
NMR (CDC1 3 ) : 6 3.79(t, J = 6.2 Hz, 2H), 5.15(s, 2H) 0 

##0»J4 : 

1 -^f^-jv- 3 — T Vzf^-;v- 8 -^y^t^-v*;^-^- l , 3,8 

20 -MJTif^t'n [4. 5] "7*^^-2, 4-v ? ^*>' 

#%#J 3 T'Mit bfcfb^ (6 0 0mg) ON, N-^f/^AT^ 
K (4mL) ^Bfe^y (5 3 1 m g ) *3<fctf 1 -^n^fr- 2 - 
^/l^n/^ (6 8 6mg) ItMTL, ittU 5 B#Hgjt# L7c: 0 S/fcil^ 
^^2N^^^7K^^T*tf«fPb, *JB«rBffl*a^'A' : n .^^=4 : 
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?u-?y??'7j~ (n : mm^^= 10:1-*1:1) t» 

it5ii:iaD> KT©*M!Mt*tt5i«k^« (6 5 8mg) 
TLC : R f 0.62 (n-^rf-V : ^m^;V= 1 : 1) ; 
Ma s s : APC I (Pos.) m/z 416(M+H) + , 372, 282 ; 
5 NMR (CDCU) : 8 0.89(d, J = 6.9 Hz, 6H), 3.14(t, J = 7.5 Hz, 2H) 0 

mmi : 

— f y^/W- 1 , 3> [4. 5]^ 

10 4 -e^jg bfcfk-a-^ (6 5 0mg) ©^^/-^ (3mL) 

TVl' ^tttfeU 10°/o^7^A-^i (6 5mg) ^JPx.fc 0 &.$m& 

©4fett4f[Sr^ri-5*38M^«b (4 2 9mg) fc#fc„ 

T L C : R f 0.71 (^on^:^^/-^: 2 8 %T i^~T7)c= 8 0 : 
15 2 0:1); 

Ma s s : APC I (Pos.) m/z 282(M+H) + ; 

NMR (CDCI3) : 6 0.88(d, J = 6.6 Hz, 6H), 0.94(t, J = 7.5 Hz, 3H), 1.34(dq, J = 
7.5, 7.2 Hz, 2H), 1.62(m, 4H), 1.91(m, 2H), 2.07(sept., J = 7.2 Hz, 1H), 3.06(m, 2H), 
3.22(t, J = 8.1 Hz, 2H), 3.29(d, J - 7.5 Hz, 2H), 3.42(m, 2H) 0 

20 

HJ£0)J2 : 

l-^^/W-3-^y^^V-8- i4-7x.S>*%"<l'i?A') -1, 3, 
8 _ |* lj/f^fn [4. 5] 7*33^—2, 4 —^Hr'y • Iftg&ft 
H»J 1 -e^it Lttfc&W (28.1m g ) 1 %^ • N, N-S^ ^VV-rfvV' 
25 5 K (0.5m L) 4-7a/dr^XT/l^t K (21.8m g) 

teXXF h y Ti? h^v-Tk^b^ Vftk-T h D !7A (25.4m g) «rM»JdHI^ 
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-e 8 u 10 %mm - —fritm. ( 2 m d &m*.i±. 

^tibtZJ—^ (2mLX2lHl) % 7K (2mLX2Hl) „ * / — 
;K2mLX2||) Lfc* A'* ^Wt^WB (Bondesil SCX 4 0/jm, 

ValimttM, 1221-3029^ 0.6mm o 1/g) (1.2 g) \Z.MxJt 0 mm 

5 * / — /W' ( 2 mL x 3 m) -C2Sfc#-U RliSffi-a-ftSr 1 0 % b V ^frT 

%V • J~M8&L (2mLX3HI) «U fi*B Lfc„ MSrv^J # 
JfjVjjyJ*? h^*77^- n ntfj/WA : ^ — 10 0:1-*' 

25:1) -enuKu 4 n*a2** • mk^^w@L\z.mw&. aiasu m 

T©fl*tt^«r* s f-5*3SW'ffc;^» (I6mg) &#fc„ 
10 T L C : R f 0.77 n n tJn/VA : ^ 9 J —;V= 10:1) ; 

NMR (CD 3 OD) : 8 7.52(m, 2H), 7.39(m, 2H), 7.15(m, 1H), 7.04(m, 4H), 4.37(s, 
2H), 3.70(dt, J = 3.0, 12.6Hz, 2H), 3.41(m, 2H), 3.25(m, 2H), 2.40(dt, J = 5.1, 13.5Hz, 
2H), 2.03(m, 4H), 1.62(m, 2H), 1.35(m, 3H), 0.96(t, J = 7.2Hz, 3H), 0.88(d, J = 
6.9Hz, 6H) 0 

15 

»2 (1) ~2 (3) : 

20 

9mm 2 (1) : 

1-^/^-8- [ (3, 5-W^-l-7*s /I/- lH-tr^^—^ 

_ 4 _^^) ^^/^] -3-^fy^-i, 3, 8-hyrifxt o t3 [4. 

5] x^^-2, 4-$?tf-v -ififflfetft 

25 TLC:Rf 0.57 (^DD*/kA : ^^/-/1/=1 0 : 1) ; 
iSTMR (CD 3 OD) : 5 7.58-7.44(m, 5H), 2.39(s, 3H) 0 
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H»J2 (2) : 

1— r/^vu— 8 — (2, 3-i?tKn-l, 4 — -<^y$?^-dp-^^— 6 —- < 
/l^^vV') 3, 8-MJT1f^t 0 n [4. 5] x# 

5 ^—2, 4-v f ^"^-4&^^ 

T L C : R f 0.49 o n tJn/I^A : * $ J —)V= 2 0:1) ; 
NMR (CD 3 OD) : 8 4.27(s, 2H), 4.26(s, 4H)„ 

H«J2 (3) : 

10 l-^f/W3->fy^-8- [ (2-7x^-lH-^?y/-;> 
-5— -1, 3, 8-hVTlFxt?n [4. 5 3x^^-2, 

4-v 5 ^-^ • nmmm. 

T L C : R f 0.16 n P/jvi^A : ^ £V*- /I^= 2 0 : 1) ; 
NMR (CD3OD) : 8 8.00(m, 3H) 4.62(s, 2H) 0 

15 

HWJ3 : 

l—y^vl— 3 — (v-^ n^^rv'/^^/^) - 8- (4 — ~7x~/ ^rv"^^ 
)V) -1, 3, 8-MJTIf^tfP C4. 5] x^V-2, 4-i^->"i£: 

TLC : R f 0.69 n a tJn/I^A : 7* ^ 7 2 0:1) ; 

NMR (CD3OD) : 6 7.54(m, 2H), 7.39(m, 2H), 7.18(m, 1H), 7.05(m, 4H), 4.37(s, 
25 2H), 3.69(m, 2H), 3.51(m, 2H), 3.25(m, 4H), 2.39(dt, J = 3.9, 14.4Hz, 2H), 1.98(m, 
2H), 1.74-1.58(m, 8H), 1.33(m, 2H), 1.21(m, 3H), 0.96(m, 5H) e 
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nmws (i) : 

1-^/1—3- frfn^i'A'jlT'A') -8 - [ (3, 5-i?*V/>- 
1-7 ^~7V- lH-t°7>^— /U-4-- OWO ^^/^] -1, 3, 8-MJ 
5 Tif^tfn [4. 5] 5»*V-2, ■ 

^-lH-if7^-4-^7;^t 3&tti0!l3 £PM£ 

T L C : R f 0.56 n n '. S 2 0:1) ; 

10 NMR (CD 3 OD) : 8 2.42(s, 3H), 2.01(m, 2H)„ 

mMM4 : 

1, 3, 3, 8-MJTif^t°n [4. 5]x^7^ 

-2, 4— ^^•iftifeifi 

15 -f^-fVT % 1/ • ^^^f^^? 9 K^^v^T 5: ^ • 1 -r/n*- 

20 T L C : R f 0.63 (<?uv : * # / 2 0:1) ; 

NMR (CD3OD) : 6 7.48(m, 5H), 4.71(s, 2H)„ 

(1) ~4 (5) : 

^l/it/isT % ^ • L < {«£>ft:b «9 K 1 - 7 2 -7? / 
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HWJ4 fc|Rl*©lftf^SrU KT©W*«**i"**38Wfl5'&**#fc- 
Hl«4 (1) : 

1} 3 -^^^-8- [3- itf-A^-*) -7xi\?jV\ -1, 3, 8- 
5 MJTif^tfn [4. 5] 7 s J]l/-2, 4 • 

T L C : R f 0.19 (^bb*M : ^^/-^=2 0 : 1) ; 
NMR (CD 3 OD) : 5 2.57(t, J = 7.2Hz,2H),2.10(s,3H) o 

mmm* (2) : 

10 3 _^^^_ 8 _ {4_ [ 3 _ i*?*^A'T%S) ^naK^] 'O'SW 
- 1 - (2-7x^/Vxf/W) -1, 3, 8-MJTif^t: 0 n [4. 5] f 

T L C : R f 0.55 a p zft/l'A : * ? J — /l" : h V ^)VT % l/= 9:1: 
0. 5) ; 

15 NMR (CD 3 OD) : 8 4.14(t, J = 5.7Hz, 2H), 2.94(s, 6H)„ 

mmm* (3) : 

3 — (i/^ —1- (2— !7:n— /l^^AO —8— (2, 

4> g-^^^^y^) -1, 3, 8- MJTlf^fc:"* [4. 5] 

20 7 s '* is— 2 , 4 - • 

TLC : R f 0.38 n n zft/kA : ^ 9 / — 10:1) ; 
NMR (CD3OD) : 5 6.31(s,2H),3.89(s,6H) 0 

&tt*|4 (4) : 

25 3_ (V^ayWf;V) -1- ( 2 -73i— /^^/^) —8 - (2, 4, 

by ^ h^^^^/t-) -1, 3, [4. 5] 
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T L C : R f 0.57 n htJn/UA : * 9 J— )V= 1 0 : 1) ; 
NMR (CD 3 OD) : 5 3.89(s, 6H), 2.98(t, J = 7.2Hz, 2H)„ 

5 mMM4 (5) : 

3 — (2-7x^if;V) -8- (2, 4, 6 - }> !J 
f^v"^-^) -1, 3, s-byrif^trn [4. 5] r#^-2, 4 
-^^•^^ 

TLC : R f 0.54 a a^/l^A : ^ ^y— /U-= 1 0 : 1) ; 
10 NMR (CD3OD) : 6 3.89(s, 6H), 0.91(d, J = 6.6Hz, 6H) 0 

mMM5 : 

l-^^vv—l, 3, 8- hUTIf^fc 0 * [4. 5] 7**^-2, 4-v^ 
15 ##M4T^5tLfc{^#?(D^^D fc % #%#J 3 TS^Lfcft^SrfflV^ 

T LC : R f 0.52 (:? nn*jvW» : ^ )V\ 2 8%T:^~T7k= 8 0 : 

2 0:1) ; 

20 NMR (CD 3 0D) : 5 0.94(t, J = 7.4 Hz, 3H), 1.23-1.48(m, 4H), 1.65-2.01(m, 4H), 
3.13(m, 2H), 3.45(m, 2H), 4.10(m, 2H), 8.06(m, 1H) 0 

^»J6 : 

1-^/1^-8- (4-7^/=3r^^^^) -1, 3, 8-MJTif^tf 
25 n C4. 5] ^^-2, 4 - *?*rls • 
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T L C : R f 0.59 o n Tft/kA : / — 10:1) ; 
NMR (CD 3 OD) :6 7.56-7.37(m, 4H), 7. 18(m, 1H), 7.04(m, 4H), 4.38(s, 2H), 
5 3.70(m, 1H), 3.34(m, 1H), 3.21(m, 4H), 2.37(dt, J = 4.5, 13.8Hz, 2H),.2.08(d, J = 
15.0Hz, 2H), 1.60(m, 2H), 1.35(m, 2H), 0.95(t, J = 7.5Hz, 3H)„ 

H«!l6 (1) : 

1 v- 8 - [ (3, 5 -^^f ;v- 1 - 7x^- 1 H-if 7^ 

10 -4,-4^)^^^1-1, 3, 8- b V Tif^tfn [4. 5] t*#:/-2, 

1 H— y^-/^— 4 —33 )Vi$T iV^fTc. K<£rJBWt\ 6 i |^ 

15 TLCtRf 0.58 n a Tft/V'-k : * $ J — >V= 1 0 : 1 ) ; 
NMR (CD3OD) : 6 4.38(s, 2H), 2.45(s, 3H) 0 

mMM7 : 

[3- (4- { [ (-^vVl'^v') UA^—As] T^/} ^ 
20 ^/V) -1-^^-2, 4-^^y-l, 3, 8-hyrif^t°n [4. 

5 ] - 8 ->f aa -fj- — v • msm. 

MMm5T*W&\s1t{k&lfO (15 0mg) <^»Tirh^ (3mL) 
#^#y?-k (14 2mg) N 4 -^y-J;V^r^-^^;V^^;VT 5 / ^ / 
—,V*$^^>Vifr*— h (5 9 5mg) SrHMSMflJ^ 6 0^Ct5l$^t 
25 fc. RJSS^WSr^U 7K (5mL) fei^nn^^^ (5mL) & 
1JB;L, ^bfeo *H^po^?v (3IU) T*tttfcJUfc 0 -a-^^rfcWa 
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j^-,v= i : o-^io : i) t?m*u Awmtfam - Tgm.^frWffi. (5 
mD tit 5 ^ t ia 9 &iT©itti^tt s^^ft^^ (2 

5 2 9 m g ) £r#fc 0 

T L C : R f 0.53 n a : p< ^ / — 10:1) ; 

NMR (CD3OD) : 8 7.33(m, 10H), 5.07(s, 2H), 5.05(s, 2H), 3.68-3.48(m, 6H), 
3.29-3. 10(m, 8H), 2.38(dt, J = 4.5, 14.1Hz, 2H), 2.00(m, 2H), 1.78(m, 2H), 
1.63-1.25(m, 10H), 0.96(t, J = 7.2Hz, 3H) D 

10 

1 -^f/V'- 3 ->f y 8 - (6 -^^—/V^^riX^) -1, 3, 8 

-hPTif^fn [4. 5] x^^-2, 
mMM 1 T?M5t Vfcfc&m (28mg) tN, N-i?^yzf* fcVW^/U 
15 7^ (15 5mg) <DT^ h- h U /V- (3mL) ^V^^/V*? 
^P7^f mfli (T/l^/- H±iSL Wp^ PS-TsCU $SJi&## 800276, 
l^mmol/g, 0.20mmol) (16 4mg) t 6 — 7 ^—JV^^^r S — 
(3 4 5mg) d^Mitbfc^/^^/^JJg (1 7 5mg) ^JB^L. 70^ 
tl8I$«$^ 3i®Lfc 0 $fJ|g&T1? b= MJ/t' (3mLX3[H) T* 

20 ^mtm^m^^xmmvtc 0 mmz^v*?^*?^?*'*- 

b^77^- (^aa*/^ : — 2 5 : 1) X^UV, 4Ntft 

(2 8mg) S:#fc 0 
TLC:Rf 0.51 (^no*;^ : ;V= 1 0 : 1) ; 

25 NMR (CD3OD) : 8 7.17(m, 5H), 3.61(m, 4H), 3.25(m, 4H), 3.16(m, 2H), 2.62(t, 
J= 7.2Hz, 2H), 2.44(m, 2H), 2.02(m, 3H), 1.77(m, 2H), 1.66(m, 4H), 1.39(m, 6H), 
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0.97(t, J = 7.5Hz, 3H), 0.88(d, J = 6.9Hz, 6H) 0 

1 -y^vk- 8 - (t-Zfh *l'*>A'i$~;V) -1, 3, 8 - h y Tlf * t 9 
5 n- [4. 5] y £ $>'-2, 4— S**-^ 

5 -e^it bfcfb^ (3 2 6mg) <£>tK (3mL) 
MJ^A (15 4mg) *3«tt^t -^/W* — h (3 4 8mg) % 

^77^- (n -=3rf-^ : i|£ten^/V= 5 : 1 — 1 : 2) -effifiKU 

(D^H4^#-r§^M'fb^ (4 19mg) &#fc 0 

TLC : Rf 0.32 (n —^^^ : %ffi£^=f-;V= 1 : 1) ; 

NMR (CDCU : 5 0.94(t, J = 7.4 Hz, 3H), 1.48(s, 9H) Q 

15 

i 3 - ( 4 — *< v^^-^^^/^^^^r 5: / -fT-M - 8 - ( t 

-1, 3, 8- b y TlF^fc'P [4. 5] "fU^- 

2, 4--^^"^ 

20 5 xmm. vit{t&m<Dftt> v 5 xmm vt^t-B-m^m ^ 

T L C : R f 0.45 ( n : ^m^^= 1:1) ; 

NMR (CDCI3) : 5 1.48(s, 9H),5.10(s,2H) o 

25 

'mmM9 : 
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^y^3- 4-v ? t d fy~8- 

-1, 3, [4. 5] ^-3--Tyk] ^ntVv-*— ^ 

^ - h • 

6 X*gm bfcfb^Sr, 2 5 % MJ -^bb^^ 

TLCtRf 0.39 (^nnTjvK^ : )V=1 0 : 1) ; 

NMR (CD3OD) : 6 7.34(m, 10H), 5.06(s, 2H), 3.69(m, 4H), 3.54(t, J = 6.6Hz, 
10 2H), 3.38(m, 2H), 3.26(m, 2H), 3.11(m, 2H), 2.40(dt, J = 4.8, 12.6Hz, 2H), 2.10(m, 
2H), 1.81(t, J = 6.6Hz, 2H), 1.64(m, 2H), 1.39(m, 4H), 0.97(t, J = 7.5Hz, 3H) Q 

HJ£^ 1 0 : 

(2S) -9-^;v-2-'fy7*f;i'-3 ) 
15 4, [5. 5] ^^-4-^^] Tt^h 

TVl^^ffi^CTx N — <^v ? /P- 4 - t°^< y (18 9mg> 
/-/^ (1 lmL) (2 S) - 2- T^/-4-^ ^VW<^ ls&t (1 

5 7mg) . ^f/Wy^7;7tf^h (O.llmL) b U ^*5~;VT 5 

^ (0.14m L) S:JPx.> M-C— g«^Lfc„ KJS&»<a^&«r»Il&U a*££r 
20 ^!)*W7^nvh^7^- (^PB^y: /1^=5 0 : 

l->30 : 1) -eflfSSU «T©4fci4«[«r^t-S**^^* (1 9 5mg) 

T L C : R f 0.38 n n Tfr/t-A : ^ ^ / — /P-= 10:1) ; 
NMR (CDCI3) : 5 7.35-7.20(m, 5H), 4.52(d, J = 16.5Hz, 1H), 4.46(d, J = 16.5Hz, 
25 1H), 3.72(s, 3H), 3.64(m, 1H), 3.54(s, 2H), 2.60-2.40(m, 5H), 2.05-1.85(m, 4H), 
L55-1.45(m, 2H), 1.14(d, J = 10.8Hz, 1H), 0.99(d, J = 6.3Hz, 3H), 0.95(d, J = 6.3Hz, 
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3H)„ . 

mtiBMl 0 (1) ~1 0 (4) : 

5 mm&> (2 s) -2-T5y-4-^t;^y^ytt)t< f«oftfc>9 

io mmm i o ( i ) : 

(2S) - 9 — <lsi?J\s— A—^f-JV— 2 — i y^f;v- 1 , 4, 9-m; 
rf^tfa [5. 5] ^^^7^-3, 5-i?^-V 
T L C : R f 0.72 n p Tft/UA : y $ J —;V= 10:1) ; 
NMR (de-DMSO) : 6 3.58(m, 1H), 1.00-0.75(m, 9H) 0 

15 

^Jfeflll O (2) : 

(2s) -4, 9 - ^y^- 2 -- f y /f ;v- 1 , 4, 9 -hp tip* 

t?P [5. 5] &fr%l/-3, 5-^^ 
T L C : R f 0.86 a a *M \ S — ^= 10:1) ; 
20 NMR (CDCI3) : 8 4.95(d, J = 14.1Hz, 1H), 4.87(d, J = 14.1Hz, 1H), 3.58(m, 1H) 0 

HJ£#il 10 ( 3 ) : 
(2S) -4, 9 -v^Z/vVl'- 2 - (i/^n^^v'/^^/^) -1, 4, 
9-byTif^t'a [5. 5] pi'?*;*? ^-3, 
25 T L C : R f 0.7 n n tJn/I^A : * & J <—)V= 10:1) ; 

NM R (CDCI3) : 6 4.95(d, J = 13.8Hz, 1H), 4.87(d, J = 13.8Hz, 1H), 3.62(m, 1H) 0 
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mrnmi o u) 

N — [4- (4- { [ (2S) — A—'f'T'A'—Z — (v'^P^^V^f/l') 
-3, 5-5?**y-l, 4, 9-byrif^t°n [5. 5] 9 

TLC : R f 0.61 ncTfr/W* : As= 9 : 1) ; 

NMR (CD 3 OD) : 5 4.35(s,2H),0.91(t, J = 8.4Hz,3H) 0 

mmm 1 1 : 

10 (3S) — 1 —Zf^-fr— 3 — (i/^a^^v'/k^^y^) -9- (4-7^/ 
^^^<^^) -1, 4, 9-MJTif^fo [5. 5] ?yy*jjy-2- 

(3S) - 1 —Zf^/V— 2, 6 - ??**y - 3 - ^^ W f A'- 

9- (4 -7x=;^^i/7x^;M f/V') -1, 4, 9 - b V T1? * tTn 
15 [5. 5] W^U-y (WO01/40227#HJEM4 O (9 0) fcHBf*©-^*!) 
(2 1 6mg) O^^f-^ (1 OmL) »«fc7K*flS*«>*-^ h P (7 
7mg) SrflBx., tK^T> lESfe (0.12m L) SrJB*.* ^^T'i# Lfc 0 RJfcS 

20 v^77^t«u A^mt-Mm-mk^^w^^m^xmrnt 

U &T©*rt4«*^5^9H&&*& (8 6mg) £r#fc„ 
TLC : R f 0.37 (^ n n tJWA \ J —)V= 19:1) ; 
NMR (CD3OD) : 6 7.57(dt, J = 8.7, 2.1Hz, 2H), 7.39(ddt, J = 8.7, 7.5, 2. 1Hz, 2H), 
7.18(tt, J = 7.5, 1.2Hz, 1H), 7.05(dt, J = 8.7, 2.1Hz, 2H), 7.03(dq, J = 8.7, 1.2Hz, 2H), 
25 4.37(s, 2H), 4.15(d, J = 13.8Hz, 1H), 4.08(dd, J = 8.7, 5.1Hz, 1H), 3.55(d, J = 13.8Hz, 
3.56-3.33(m, 4H), 2.74-2.46(m, 2H), 2.21(m, 1H), 2.12-1.99(m, 2H), 1.87(m, 
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1H), 1.84-1.14(m, 15H), 1.10-0.88(m, 2H), 0.94(t, J = 7.2Hz, 3H)„ 

mmm 1 2 : 

(3S) - 1 --f^-jv- 3 - (s/^BAdf^fA') -9- (4 -^^y 

5 ^i/^V^W) -1, 4, 9- hPTf^tftt [5. 5] !7>^#^-Hi& 

Jdc3fHfc!J f!?A7/V^!)A (7 3mg) ©7f7tKo7?y (4mL) 
»«M£*r*}frU (3S) -1-7*^-2, 5-^#y-3-^^n^ 
9 — (4— ^^^/k^-^^^ct^/W^^-/^) —1, 4, 9 — 
10 MJTlf^fn [5. 5] ft 1/7*13 IS (WOO 1/40227 -^&jS#!l 4 O (9 0) \Z. 

( 2 1 1 m g ) srjp^ — naas* bfc 0 Bu&mt&m&wafa&s 

hyx^y-zl/T^y (0.3mL) ^iPx. N Mt* 1 ^BflSH^ U 7K (0.085m 

15 7*/-/W=9 9:1^19: 1) "Cffiftibfc. ttJ^&Bfcfifc^/WcSSft* 

(14 1mg) Sr#fc„ 
T L C : R f 0.19(^00^/^:^^7-/1^=9:1) ; 
NMR (de-DMSO) : 5 11.90(brs, 1H), 11.27(brs, 1H), 10.47(brs, 1H), 10.31(brs, 
20 1H), 7.57(d, J = 8.7Hz, 2H), 7.42(dd, J = 8.7, 7.5Hz, 2H), 7.18(t, J = 7.5Hz, 1H), 
7.09-7.01(m, 4H), 4.39-4.20(m, 3H), 3.76(t, J = 5.4Hz, 1H), 3.63-3.14(m, 11H), 
2.84(brs, 2H), 1.86-1.40(m, 10H), 1.38-1.06(m, 5H), 0.95-0.79(m, 2H), 0.90(t, J = 
7.2Hz, 3H) 0 

25 #fi7 : 

i^/i" ( i — <i/^/n= c -< v 4 — < y 7^) T-fe-X— b 
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6 0 %7Kl?f fl^l- JJ (l.50g) <DN, N-^fMMT5K (10 
OmL) mmm^ 7k?£T, MJxf/U^^yr-fer-b (5.9mL) SrJP 
*.l 5#MJ8#Lfc. N— <^v ? /^-4-k°-<y (5.00g) <DN, N-i? 
;*?vwi>/VATS K (l oomD «SR«rJnit.lli*njJH^U tKStJD^ BE 

4tm> m^ufco mm&i/v *^7a^-7 b^?7>(- (n— ^mj- 

T L C : R f 0.47 (n-^^V : W^ft^/^=2 : 1) ; 
10 NMR (CDC1 3 ) : 5 4.14(q, J = 7.0 Hz, 2H), 5.63(s, 1H)„ 

mmm 1 3 : 

S-^O'^-l, 2, 8- MJ7-lf*fc 0 n [4. 5] ^^-3-^"^ 

7 Lfcf b^fe (1.00 g) ©x^7- /I- (5mL) fc K 

15 TKSftl* (0.5m L) Sr3n^ 8 0 °CT* 2 NF^Jt#bfc 0 

STF^fctMSrWI-S^Mfc^ (0.59 g) £r#fc 0 
T L C : R f 0.14 n n afc/VA : ^ & S "-JV— 10:1) ; 
20 NMR (CD 3 OD) : 5 1.68-1. 82(m, 4H), 2.32(s, 2H), 2.32-2.44(m, 2H), 
2.55-2.66(m, 2H), 3.53(s, 2H), 7.22-7.34(m, 5H) 0 

Itffitil 1 4 : 

2, 8-MJTif^t: 0 D [4. 5] ^fUls 

25 - 3 -^-V • 
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Mass :APCI (Pos.) m/z 302(M+H) + ; 

TLC : R f 0.62 n n tJvVA : ^ / — 5 : 1 ) „ 

5 

MM®} 1 5 : 

l-^/l'-l, 2, 8 - MJ Tif^fn [4. 5] 7**11/- 3-^> • ~ 
4 Lfc<ffra^>£>ftb «9 \Z.mi&M 1 4 bfc-ffrg^SrJl WT 

TLC : R f 0.19 C^onTjN/^ : /V^= 1 : 1) ; 

NMR (CD 3 OD) : 5 0.98(t, J = 7.5 Hz, 3H), 1.38-1.50(m, 2H), 1.58-1.68(m, 2H), 
2.03-2.11(m, 2H), 2.20-2.29(m, 2H), 2.72(s, 2H), 2.93-2.99(m, 2H), 3.15-3.24(m, 2H), 
3.34-3.46(m, 2H) C 

15 

16: 

N- (4- {4- [ (1-^^- 3-^y-l, 2, S-hPTif^t 9 
a [4. 5] T f #-8--f/V-) 7^/^^} r7a^/l^) ^V^/V- 

20 i -zwk\^itik-&w<Dftt> v Kmmm 1 5 xmm^wk&va&m^ 

4 -^cr./drV^O'XT/^t: K<E>ft:b«9 fcN- [4- (4— 

^Z^) - 7^-/1/] -^^^^y^i/T^ KS^ffiV^-C||^S^!I2 iPI^O 

TLC : R f 0.23 (^nD*;^ : /U= 1 0 : 1) ; 

25 NMR (CD 3 OD) : 5 0.93-0.99(m, 3H), 1.33-1.65(m, 4H), 1.88(m, 1H), 
2.20-2.32(ni, 4H), 2.69(m, 1H), 2.83(s, 1H), 2.95(s, 3H), 2.97(m, 1H), 3.10-3.24(m, 
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2H), 3.39(m, 1H), 3.55(m, 1H), 4.33(s, 2H), 7.03(d, J = 9.0Hz, 2H), 7.06(d, J = 9.0Hz, 
2H), 7.29(d, J = 9.0Hz, 2H), 7.52(dd, J = 9.0, 2.5Hz, 2H) 0 

-N- ) ru^^y 

(2 S) - 2-75: y-4-p« f-JV^ly ^ ^^.(DiX^^O \Z2-T 5 /^S 

10 ^M^^^r#fc 0 

TLC : R f 0.24 P n : 7 ^ 7 — /V= 10:1) ; 
NMR (CD 3 OD) : 5 0.69(t, J = 7.0Hz,3H),3.67(t, J = 4.5Hz,4H)„ 

mmm 1 7 : 

15 x » 4-^/1/^ if n [l, 4 — ^-3, 4' 

-^pv?y] -2, 5 (ih, 4H) -i?^-^"- atsaa 

##-W8-e8SSbfc-fk;^ (1.77 g) <£>h/K^ (4 0mD SBiRic:. 

(5mL) SriB^x 17 0tT4 8W#Uc o £j&3HMfetC 1 N*^ffc 

Yf^77>f- (ifrffc^V:/ : *9 J'-fl^ 15:1) Tit^U 4Nt 
(0.1 g) <Sr#fc„ 

TLC : R f 0.45 n n : ^ ^ 7 — /l^= 10:1) ; 

25 NMR (CD3OD) : 5 0.93(t, J = 7.0Hz, 3H), 1.26-1.87(m, 6H), 2.26-2.42(m, 2H), 
2\78-2.98(m, 2H), 3.47-3.70(m, 3H), 3.90(m, IH), 4.27(s, 2H), 7.08(d, J = 9.0Hz, 1H), 
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7.26(m, 1H), 7.44-7.50(m, 5H), 7.54(m, 1H), 7.81(dd, J= 8.0, 1.5Hz, 1H)„ 
1 8 : 

[l, 4 — <l/^/i?T-W>- 3, 4' -tf^P^] - 
5 2, 5 (1H, 4H) -Jftlfeifi; 

TLC : Rf 0.12 : ^=4 : 1) ; 

10 NMR (CD 3 OD) : 6 0.94(t, J = 7.0 Hz, 3H), 1.27-1.39(m, 2H), 1.47-1.67(m, 2H), 
1.80(m, 1H), 2.18-2.33(m, 2H), 2.69-2.86(m, 2H), 3.13(m, 1H), 3.44-3.56(m, 3H), 
4.05(m, 1H), 7.07(d, J= 8.0 Hz, 1H), 7.26(m, 1H), 7.53(m, 1H), 7.83(dd, J = 8.0, 1.5 
Hz, 1H) 0 

15 ^Jfe^i 1 9 : 

N— (4- {4- [ (4-^^-2, 2, 4, 5 — r 

h7tKP-l' H-*t°n [1, 4 4' -tV* 

4 _ 7;c yd f .^yX7^Tt KO^^tN- [4- ( 4 A'- 7 

TLC : R f 0.41 (?uwfo/UJ* : *$J— ;V= 1 0 : 1) ; 
25 NMR (CD3OD) : 8 0.94(t, J = 7.0Hz, 3H), 1.27-1.89(m, 6H), 2.24-2.44(m, 2H), 
l74-3.27(m, 2H), 2.95(s, 3H), 3.46-3.72(m, 3H), 3.91(m, 1H), 4.24-4.32(m, 2H), 
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6.98-7.09(m, 5H), 7.24-7.29(m, 3H), 7.43(d, J = 8.5Hz, 2H), 7.54(m, 1H), 7.82(dd, J 
- 8.0, 1.5Hz, 1H) 0 

mmm2o cd ~2 o (8 d : 

it^ffc&fflV^T, ###J 1 ->##M 2 — 3 -»###J 4 -^ifcflj 1 

10 

HWII2 0 (1) : 

8 - [ 2 - (^^v^/^^V) ^0'v f /H - 3 — >f y^f/l^- 1 - ^a tVV 
-1, 3, 8-f>!JTlF^fc: 0 n [4. 5] ^#^-2, 4-v 5 ^"^ 
H P L CflM$H#M (£0 : 3.60 ; 
15 Ma s s : ES I (Pos., 20V) m/z 464(M+H) + 0 

»>12 0 (2) : 

3- ^y^xx^^yjv^^M -l-z?u\?;\s-S- (2, 4, 
h*$"«>'5?A0 -1, 3, 8-MJT1f;*fc 0 P [4. 5] 7**^-2, 4 

20 

HPLC^M (#) :3.62; 

Mass : E S I (Pos., 20V) m/z 488(M+H) + „ 

H»J2 0 (3) : 

25 3 - { [3- {I'jru^i/A' -2, 4-i^^y- l-^OfcT/U 
3, 8- MJTif^t'n [4. 5] f** - 8 -- < A-] 
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HPLC^^fFbT (#) :3.47; 

Ma s s : ES I (Pos., 20V) m/z 423(M+H) + 0 

5 mt&M2 0 (4) : 

4- [3- n^^--y;v^ s f-;v) -2, 4 —*?jbr*?V— 1 -"7°p tT/W— 
1, 3, [4. 5] 7** -8 — f/v] 

HPLC^MFI (#) :3.27; 

Ma s s : ES I (Pos., 20V) m/z 394(M+H) + , 308 o 

10 

HJfe0ll2O (5) : 

3 - (v^ n^^vvl^ ^/V-) - 8 - (3 —y x^/l/^P tVl^) - 1 
fcVl^-l, 3, 8- MJTIf^tfn [4. 5]^V-2, 4-^^ 
HPLC^ffl (#) :3.62; 
15 Mass:ESI (Pos., 20V) m/z 426(M+H) + 0 

0 (6) : 

3- <cs?u^3rl/>V*=}-;V) -8- { [4- (4-t 
/WO^/U) */9 n^df-v-- 3 — acj^— 1 -^/V] ^ ^VW - 1 -^P bTA' 
20 -1, 3, 8-byTif^fn [4. 5] t**V-2, 4-v 5 ^"^ 
HPLCWFI (#) :3.60; 
Ma s s : ES I (Pos., 20V) m/z 502(M+H) + o 

^2 0 (7) : 

25 3 - (v-^n-^iX/l^^vlO -8- (2, 3-^tKo-l, 4— O-y 
W- 6 — <JV* - 1 -Zfn M';v- 1 , 3 , 8 - h V Tif ^ fcf 
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u [4. 5] 

HPLCWI (£0 : 3.53 ; 

Ma s s : ES I (Pos., 20V) m/z 456(M+H) + „ 

5 HJ609 2O (8) : 

3- <cy>7U^3r*S>Vff-)V) - 1 -zfv fcVU- 8 - [2- (2, 6, 6- 
h P n^f^— 1 — 1 — f/U) ^^vKl — 1, 3, 8—h 

HPLC^i (#) :3.89; 
10 M a s s : E S I (Pos., 20V) m/z 458(M+H) + „ 

mMM2 0 (9) : 

3 - (V* n^iX/^ ^) - 8 - ( 2 - h ^ VO'^W - 1 -7*0 
t°;l/-l, 3, 8-hPT1f^fc 0 n [4. 5] ^#^-2, 4-^^ 
15 HPLC^B#Fb1 (#) :3.55; 

M a s s : E S I (Pos., 20V) m/z 428(M+H) + „ 

H»J2 0(10) : 

8- (1, 1' -tf^cn^/W-4 — f/l^^vV-) -3- u^*ri/;V* 
20 ^/V-) -l-7u\?;V-l, 3, 8-M)T1f*fc 0 n C4. 5]x#>--2, 

H P L CflMfBf (#) : 3.77 ; 

Mass : E S I (Pos., 20V) m/z 474(M+H) + 0 

25 l^»J 2 0 (11) : 

^3- (-i/^a^dr^/l/^^/^) -l-/n^-8- (^^y-2-^f/V^ 
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f-jU) -1, 3, 8- bUT^^n C4. 5-]7 s $y-2, 4-v^V 

HPLCfc&mm (ft) :3.47; 

Ma s s : ES I (Pos., 20V) m/z 404(M+H) + „ 

5 mMM2 0(12): 

8- (1, ^-4-^/1^ ^vvO -3- (v-^n^^ 

-l-zfn 3, 8-MJTif^t 0 n [4. 5]x# 

i/-2, 

HPLC^tffl (5« :3.51; 
10 Ma s s : ES I (Pos., 20V) m/z 442(M+H) + 0 

2 0 (13) : 

3 _ <*y9n^*S?\'* s f~)V) -8- C (3, 5 - it* *f-)V- 1 - 7 *~ /V 
- 1 H- ^7)/-;V-4 — f/v) - 1 tVl— 1 , 3, 8 - b 

15 JJTIf^tfn [4. 5] x^^-2, 4-^-V 
HPLC^W (#) :3.53 ; 
Mass : E S I (Pos., 20V) m/z 492(M+H) + „ 

2 0 (1 4) : 

20 1 -^f^JV- 3 — T y^/V- 8 - (3r/ U ^- 2 ->f ^) -1,3, 
8- b !) Tif^tfP [4. 5] X*^-2, 4-v 5 ^"^ 
HPLC^IW (ft) :3.44; 
Mass : E S I (Pos., 20V) m/z 423(M+H) + 0 

25 mmm2o (15) : 

•'s- (1 — <^7 7y-2-^/Mf/v) -i-7*f^-3-^y/f/v 
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-1, 3, [4. 5] ^^-2, 4-S?*> 

HPLCW^ (£0 :3.49; 

Ma s s : ES I (Pos., 20V) m/z 412(M+H) + „ 



5 HWJ 2 0(16): 

(v^ n^a^/l^^A') —8— (2, 4, 
^S^VSW -1, 3, 8-fyTif^t°n [4. 5] ^^-2, 4- 

HP L C&J$Bf Pf!1 (#) : 3.71 ; 
10 Mass:ESI (Pos., 20V) m/z 502(M+H) + o 



H»J2 0 (17) : 

<cs? n^*y)V*J-}V) -8- [4- (i^^vV-T^/) 
^^A-] -1, 3, 8 - h V Tif^fn [4. 5] 7*^7^-2, 4-v^ 
15 ^ 

HPLC^^ (#) :3.40; 

Ma s s : ES I (Pos., 20V) m/z 455(M+H) + , 336 Q 

m&ffli 2 0 (18) : 
20 1 —"f^-tv— 3 - (is? v^3r*/;V* f-;V) - 8 - ( 2 — ^ h ^S^^^AO 
-1, 3, 8-MJT1f*t: 0 n [4. 5]x^^-2, 4-v 5 ^"^ 
HPLC^FbI (#) :3.64; 
Mass : E S I (Pos., 20V) m/z 442(M+H) + 0 

25 HJfcM 2 0 (19) : 

3 8 - ( 3 -7 a^=-;\s~7v fc?A) - 1 -^n tr/u- 1,3,8 

102 



WO 2004/092169 



PCT/JP2004/005493 



- b PTiF^fc'P [4. 5] 7**^-2, 

HPLC^jf^ (^) :3.47; 

Mass : E S I (Pos., 20V) m/z 420(M+H) + o 

5 ^ife^J2 0 (2 0) : 

S —^l/it/V— & - [ (3-7i-;l'-lH-t t 7 N /^-4-^^) 
)V\ - 1 -rfx2 \f;v- 1, 3, 8 - h I) Tif*fc°n [4. 5].^#V-2, 
4-v^V 

H P L C$m#fWL (£0 : 3.31 ; 
10 Ma s s : ES I (Pos., 20V) m/z 458(M+H) + 0 

mmm 20 (21) : 

3 — <y^/U— 8- (2— ja^/W^^/lO -l-^P^-l, 3, 8- 
MJTif^t°n [4. 5] x#^-2, 4-^>" 
15 HPLC^fHi (^) :3.62; 

Mass : E S I (Pos., 20V) m/z 414(M+H) + 0 

^»J2 0 (2 2) : 

3-^0^1—8- -l-^ntVl^-l, 3, 8- 

20 hPT1f^t: 0 D [4. 5] 7**^-2, 4-v ? ^">' 
HPL«H^ (#) :3.46; 

Mass : E S I (Pos., 20V) m/z 428, 426(M+H) + 0 

HJfeM 2 0 (2 3) : 
25 3 — s<l/*?/V— 8 - ( 4 — n ^^S^) - 1 - fcVl'— 1 , 3,8 

-h!)7f^lfa [4. 5] ^^-2, 4-^^ 
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H P L CfiaWIW (#) : 3.38 ; 

Ma s s : ES I (Pos., 20V) m/z 410(M+H) + o 

mmm 20 (24) : 

5 3 — ^vs^— 1 —rf^-fls— 8 - { [4- (4-tKn^-4-^f/w< 
l/f/V) is? p^dr-^— 3— 31^— 1 tf-AA — 1, 3, 8-fJJ 

Tif^t°n [4. 5] 7*^7^-2, 
HP L Cfiy$H#R| (#) : 3.66 ; 
Ma s s : ES I (Pos., 20V) m/z 510(M+H) + o 

10 

«ft^9 2 0 (2 5) : 

3 — <ly ^ /U - 1 —^f=f- ;V — 8 _ [ (3— 7x-;l/- 1 H— tf^y—/^— 4 
— T/l") ^/Kl -1, 3, 8- MJTiF^fcTn [4. 5] 7 s 2>>-2, 4 

15 H P L Cfiy$H#ra (#) : 3.47 ; 

Ma s s : ES I (Pos., 20V) m/z 472(M+H) + o 

I»j2 0 (2 6) : 

3 -^>i?/V- 1 --zf^jV- 8 - ( 2 - ^ h VO'iW - 1 , 3 , 8 - 
20 M;T1f*fc 0 n [4. 5] x^^-2, 4-t?^-^ 
H P L Cfitttttlff (#) : 3.58 ; 
Ma s s : ES I (Pos., 20V) m/z 436(M+H) + „ 

H»ij2 0 (2 7) : 
25 3-^/Wl-^-8- [ (3, 5-^^-1-^*31^-1 
"k-t: 0 7^— /1^-4-^/P) j*^] -1, 3, 8- MJTif-Xfc'n [4. 
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5] 7*%>-2, 4~^>- 
HPL C&Wtifm (#) : 3.60 ; 

Ma s s : ES I (Pos., 20V) m/z 500(M+H) + , 203„ 

5 mmm 20 (28) : 

3 — <y>?/U- 8 - [ 2 - (^V^/K^dr^) ^^JV\ — 1 -rff-fls- 1 , 
3, 8-hyrif^k°n [4. 5] 7**^-2, 4-v ? ^">' 
HPLC^fl (#) :3.62; 

Ma s s : ES I (Pos., 20V) m/z 472(M+Na) + , 450(M+H) + o 

10 

mnm 20 (29) : 

1 — 3 — r yzf^/u- 8 - ( 3 -7x/ ^v~<^v7i/) - 1 , 3 , 

8- hJJTIf^tfn [4. 5ly s ^f>-2, 4-v 5 ^"^ 
HPLCWI (#) :3.80; 
15 Ma s s : ES I (Pos., 20V) m/z 498(M+H) + „ 

H»J2 0 (3 0) : 

1 — <> / ^ / ^_ 3 _^ y^^^- s - [3- (4— f y/nt 0 ^!-^) 
-2-^^/Vfn \f)V\ -1, 3, 8- M)nF*fc°n [4. 5] fUls- 
20 2, 4-i?Hrl/ 

HPL C^fSBtRU (#) : 3.93 ; 

Ma s s : ES I (Pos., 20V) m/z 388(M+H) + „ 

mmm 20 ( 3 1 ) : 

25 1 <y^~ 8 - { [4- (4-tKP 4-* f-tV^l/^JV) 

tt^^v— 3-^^- 1 f/U] *J-;V) -3-^V^/V-l, 3, 8- 
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MJTif^tfn [4. 5] 4—*J*l/ 

(#) :3.64; 
Ma s s : ES I (Pos., 20V) m/z 510(M+H) + o 

5 HW2 0 (3 2): 

[ (3, 5-^f/V-l-7i^-lH-k 5 7/- 
A--4 — (M - 1, 3, [4. 

5] 7**1/- 2, 4-^^ 

(£0 :3.57; 

10 Ma s s : ES I (Pos., 20V) m/z 500<M+H) + o 
»J2 0 (3 3) : 

1, 3-v^^/l-— 8- ( 3-^/1^^/1-) -1, 3, 8-MJTIf* 
[4. 5] x^^-2, 4 >- 
15 HPLCW1 (#) :3.60; 

Ma s s : ES I (Pos., 20V) m/z 420(M+H)V 

I^WJ2 0 (3 4) : 

1 , 3 -V^l/V/V- 8 - (is? vi-fn - 1 , 3, 8-MJT 

20 if^t^D [4. 5] 7**^-2, 4-v^^ 
HPLCWPg (#) :3.47; 
Mass : E S I (Pos., 20V) m/z 404(M+H) + o 

^J£#J 2 0 (3 5) : 
25 1, 3 -v^^/V-8- [3- (fif-tV?-*) -1, 3, 8- 

^yTif^fn [4. 5] x^^-2, 4-^^ 
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HPLC^W (#) : 3.53 ; 

Ma s s : ES I (Pos., 20V) m/z 438(M+H) + „ 

mmM2 0 (3 6) : 
5 1, 3 -i?^i?;V-S-7^;V-l, 3, 8- h P Tif ^ t:°n . [4 . 5] 
^ft>"y— 2, 4— &$ris 

HPLC^HK (^) :3.53; 

Ma s s : ES I (Pos., 20V) m/z 406(M+H) + o 

io mm 2. o (37) : 

4- [ (1, 3-^^/1—2, 4-v^^y-l, 3, 8-M)Tif* 

t°n [4. 5] fX-S-JM 7i=;^ny| 

H P L C^^F^ (#) : 3.47 ; 

Ma s s : ES I (Pos., 20V) m/z 484(M+H) + „ 

15 

2 0 (3 8) : 

1, 3 -it^W/V-S- -1, 3, 8-hV 

Tif^t'P [4. 5] 7 s j3l/-2, 4— ■S^V 
HPLCW^ (#) :3.40; 
20 M a s s : E S I (Pos., 20V) m/z 436(M+H) + , 350 o 

HJSM 2 0 (3 9) : 

1, 3 -v^^v 5 /!'— 8 - ( (1R, 2S, 3R, 5 R) 
-4, 6, 8 - h V ^-dr-^^fn n [3. 3. 0]^"^^^-7, 

25 1' -V^n^dr-^^] -3->f/W^^) -1, 3, 8-MJTlF*fc 0 n 
'[4. 5] x^^-2, 4-^^ 
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HPLCfiy#H#IW (#) :3.69; 

Ma s s : ES I (Pos., 20V) m/z 584(M+Na) + , 562(M+H) + 0 

mWM2 0 (4 0) : 
5 1, 3 -S*-*^$?/i^— 8- (1, .3-^X^/1^—2-^^^^) — 1, 
3, [4. 5] A-i?** 

HPL CffiWR (#) : 3.47 ; 

Ma s s : ES I (Pos., 20V) m/z 469(M+Na) + , 447(M+H) + 0 

10 H»J2 0 (4 1): 

N- {4- [ (1, 3—i?'<l'&A'—2, 4-^^y-l, 3, 8- 
Tlf^tfn [4. 5] 7*^7-8-^/^) ^^/u] !7^~/W 7tfT5K 
HPLC#M#B#il (#) :3.47; 
Ma s s : ES I (Pos., 20V) m/z 497(M+H) + „ 

15 

mmm2o (42) : 

x> 3-^^^-8-7°n \f;V- 1, 3, 8-M)T1f^tro [4. 5] 
"fiO^-2, A—VHr^ 
HPLC^fffl (#) : 3.51 ; 
20 Ma s s : ES I (Pos., 20V) m/z 392(M+H) + „ 

3£jftM2 0 (4 3) : 

1, 3 -v^^v 5 ^- 8 - [ (1, 5-^^-3-^y-2-7ac^ 
/u-2, 3-5?fc ^^/Kl -1, 3, 

25 8- MJTif^fa [4. 53^^-2, 4-^^ 
iHPLCWF^ (#) : 3.51 ; 
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Ma s s : ES I (Pos., 20V) m/z 550(M+H) + „ 

mmrn^o (44) : 

1, 3 - it^ls-JjV- 8 - [ ( 3 , S-^^-l-^a^/V-lH-f 
5 7^-/^-4— T^) ^^/W] -1, 3, 8- hVTIfX^n [4. 5] 7 s 
2, 4.-^*1/ 
HPLC#» (#) :3.66; 
Ma s s : ES I (Pos., 20V) m/z 534(M+H) + „ 

10 mMM2 0 (4 5) : 

1, 3 --J'O-JsV- 8 - [2- (^^^/W^-^xX) -1, 3, 8 

-MJTif^tfn [4. 5] ■7 s >V-2, 4-v*;^ 

H P L Cfly#H#W (#) : 3.73 ; 

Ma s s : ES I (Pos., 20V) m/z 484(M+H) + „ 

15 

H»J2 0 (4 6) : 

3 -<< y-ff-As— 1 - (2-ya^/loc^/v) -8- (2, 4, 6 -MM 
h^-i/^^fr) -1, 3, 8- MJnf^tTn [4. 5] 4 

20 HPLCW^I (#) :3.77; 

Ma s s : ES I (Pos., 20V) m/z 510<M+H) + o 

H«ij2 0 (4 7) : 

3 y -?*f-jv— 8 - ( 3 - y« ^jvzf^-jv) — i - ( 2 - y at =/wn^yi/) 

25 -1, 3, 8-hVT*fXt°n [4. 5] 4-v 5 ^"^ 
ftPLCft^lB (7» :3.67; 
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Mass : E S I (Pos., 20V) m/z 400(M+H) + o 

mmmzo us) : 

3 _^y^-8- [3- (^^Vl^:**) t'^] -1- (2-7^~ 
5 )Vau=f-}V~) -1, 3, 8-MJTif^t°a [4. 5 ] xtf V- 2 A-*J* 
is 

HPL C^NfFbI (#) : 3.58 ; 

M a s s : E S I (Pos., 20V) m/z 418(M+H) + 0 

10 mMM2 0 (4 9) : 

8-yf;i'-3-'fyyf;v-i- (2-7^^/V^/V-) -1, 3, 8- 

MJTif^fp [4. 5] -r#^-2, 4 

HPLC^BtF^ (£0 :3.60; 

Mass : ES I (Pos., 20V) m/z 386(M+H) + „ 

15 

H«J2 0 (5 0) : 

8- [ (2E) -3- (2-7]i^) ~?ntf-2-^~/V] -3 — fV^f 
;V- 1 - (2-^^^yV^^/W) -1, 3, 8-byrif^t°n [4. 5] 
2, A—is^rls 
20 HPL«HI1 (#) :3.69; 

Ma s s : ES I (Pos., 20V) m/z 436(M+H) + „ 

HJfcM 2 0 (51) : 

8- { [4- (4— fc Ka^-4-^f;l^yf^) ^ D'^i/- 3 - 
25 ^V- 1 ->T/Kl ^fvW 1- (2-^31^/^^^) 

-1, 3, [4. 5] t*#^-2, 4-v 5 ^"^ 
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HPLC^W (#) :3.75; 

Mass : E S I (Pos., 20V) m/z 524(M+H) + 0 

^Bl«2 0 (5 2) : 
5 8- (2-7!);^^) -3— fy^f^-l- (2-7^^/^^) 
-1, 3, 8-hyrif^t°o [4. 5] 7**^-2, 4— S^l' 
HPLC^JIffi (#) :3.56; 
Mass : E S I (Pos., 20V) m/z 410(M+H) + o 

10 HWJ2 0 (5 3) : 

8 _ [ 2 - ^JV\ - 3 -A yf^JV- 1 - (2-^cc 

^,Wc^/U) -1, 3, 8- MJTf^^n [4. 5] f*y-2, 4-v> 

HPLC^M (#) : 3.75 ; 
15 Ma s s : ES I (Pos., 20V) m/z 464<M+H) + 0 

HW!J2 0 (5 4) : 

3 — V^^cx/S^t^M -1— ( 2 —y a^^;Va^=f-;V) —8— (2, 

4, -1, 3, 8-hynf*fc 0 n C4. 5] 

20 X# ^— 2 , 4 — i?3ri/ 

HPLC^ffi (#) :3.95 ; 

Mass : E S I (Pos., 20V) m/z 550(M+H) + o 

mmm2 o (55): 

25 3 _ n^^vvl^ ^vv) ^ 8 - (S^ n :/n fcVt^ ^vl") - 1 - (2 

-1, 3, 8-byrif^t°n [4. 5] 7*^^-2, 
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H P L C^^F^ (#) : 3.75 ; 

Mass : E S I (Pos., 20V) m/z 424(M+H) + 0 

5 mmm 20(56): 

8 - 3 - (^ n ^dp- *y;V* =$-;V) — 1 - ( 2-7x =./Wc^vlO 

-1, 3, 8-b]JTif^t 0 n [4. 5] A-VJsr^ 

HP L Cft«f^lW (#) : 3.82 ; 

Ma s s : ES I (Pos., 20V) m/z 426(M+H) + C 

10 

lHj&M 2 0 (5 7) : 

3- {*/9n*^2c*/?V**f~M -8 - (5-tKP^yf^)'-l - (2 
-7^~/l^c^vl/) -1, 3, 8- MJnf-Xfcfu [4. 5] T*^-2, 

4— S?*^ 

15 HPLCfiHWIW (#) :3.53; 

Ma s s : ES I (Pos., 20V) m/z 456(M+H)V 

0 (5 8) : 

3- (*/?u^3r*y/V*^jV) -8- {4- [3- 7°C2 
20 # dp-V] ^^/W - 1 - ( 2 -y^~;v^*?-;v) - 1 , 3 , 8 - hV Tif 
7lfP [4. 5] 7**^-2, 4-^^ 
HP L CfiyWW (#) : 3.45 ; 
Ma s s : ES I (Pos., 20V) m/z 561(M+H) + „ 

25 mmm 20 (59) : 

[2- ('O'SM'^dfv') -3— (S^ u^^-^/U^f-M - 
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1- (2-7x=;Hf^) -1, 3, 8- h ynf^f* [4. 5] x# 

2, 4—i?$"y 
H P L C^NF^ (#) : 3.93 ; 

Ma s s : ES I (Pos., 20V) m/z 526(M+Na) + , 504(M+H) + o 

5 

0 (6 0) : 

3 — s<isi?jU— 8 — <cs9 vzfv f-ju) — 1 — ( 2 — V =c 
-1, 3, 8-MJTif^t: 0 n [4. 5]x^^-2, 4-v 5 ^"^ 
HPLCWFI (#) :3.56; 

10 M a s s : E S I (Pos., 20V) m/z 418(M+H) + „ 

HlJfeM 2 0 (61) : 

3 -^V^/l— 8 - [3- (t^A^Hr) -fxi\fjV\ -1- (2-7ai~/U 
-1, 3, 8- b y Tlf^tfn [4. 5] f*^-2, 4-^V 
15 HPL«^ (#) :3.62; 

Ma s s : ES I (Pos., 20V) m/z 452(M+H) + , 41 8 G 

^2 0 (6 2) : 

3 8 ~-f^-jV— 1 - (2 - 7 zc~}V3u=f-)V) - 1 , 3 , 8 - h 

20 JJTlf^tfP [4. 5] ^^-2, 4-^^ 
HPLC^M (#) :3.62; 
Mass : E S I (Pos. , 20V) m/z 420(M+H) + „ 

HJ&M2 0 (6 3): 
25 3 — O'S^l'- 8 - (5-tKo ^i^O'^Vl') - 1 - ( 2 - ^ ^ 

V) -1, 3, 8-fyTif^t°D [4. 5] ■7 s> ^>'-2, 4-^^ 
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HPLCfiHWm (#) :3.44; 

Mass : E S I (Pos., 20V) m/z 450(M+H) + , 364 e 

^J6M2 0 (6 4) : 
5 3-^^/1^-8- {4- [3- (^^7 5/) -fniRZcZs^ ^Z/xtM 
-1- (2-7*^/W^/V) -1, 3, 8-MJT1f^t 0 n [4. 5] x 

H P L CffiHWW (#) : 3.38 ; 

Mass : E S I (Pos., 20V) m/z 555(M+H) + 0 

10 

mmmz o (6 5) : 

Z-^<l/i?;V— l- ( 2.—~7^~)Vzc*5-fV) — 8 —7°v \f)V— 1 , 3, 8- 
MJTf^lfP [4. 5] 7*^7^-2, 4-^^ 
H P L Cftftftlff (#) : 3.53 ; 
15 Mass:ESI (Pos., 20V) m/z 406(M+H) + „ 

H»!l2 0 (6 6) : 

3-^V^/U-8- [ (1, 5 - ^ 3 -^y - 2 - 7*=^- 2 , 

3 — S?fc Kn— 1 H- t°7> />k -/^-4 — f/t') 7< ^/Kl -1- (2— 37 
20 /l^^) -1, 3, 8-MJTif^t: 0 n [4. 5] 7*;*/ ^-2, 4-v 5 ^" 

HPL C^^PbI (#) : 3.53 ; 

Mass : E S I (Pos., 20V) m/z 564<M+H) + 0 

25 O (6 7) : 

v 3 -^^S^— 8 - [2- (^i/^/^drV) ^^"^] -1- (2-7^ = 
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jv^ju) -1, 3, 8- MJTlF^tfn [4. 5] 7**^—2, 
HPLCfi^HW (#) : 3.75 ; 

Ma s s : ES I (Pos., 20V) m/z 520(M+Na) + , 498(M+H) + „ 

5 

2U£#!|2 0 (6 8) : 

3- X2^*ciyjU}t.*7-/U) - 1 — 8 — (2, 4, 6 — MJ 

h^S^^vW -1, 3, [4. 5]x^^-2, 4 

10 HPLC^M (^) :3.71; 

Ma s s : ES I (Pos., 20V) m/z 522(M+H) + 0 

I£«ij2 0 (6 9) : 

1- (2-7^71^^/10 -8- (2, 4, 6- bp * 
15 -1, 3, 8-hPTif^t'n [4. 5 ] ^fc i'- 2 , A-i?*^ 
Mass: MA LD I — TO F m/z 476(M+Na) + , 454(M+H) + ; 
NMR (CD 3 OD) : 6 3.89(s,6H), 2.98(t, J = 7.2Hz,2H) 0 

|£»i|2 0 (7 0) : 
20 3— {2—y^^=-;V^^-;V) -8- (2, 4, 6-hy^h=3r 

^^/U) -1, 3, [4. 5] t**>--2, 4-v? 

Ma s s : MALD I -TOF m/z 468(M+H) + ; 
NMR (CD3OD) : 6 3.90(s,6H)2.99(s,3H) o 

25 

$&m 2 0 (71) : 
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3—=c^jU—l— (2 -7x=/J/xf;l/) -8- (2, 4, 6 — h U ^ b 3r 
l/^ls&M -1, 3, 8- 1> yTlF^fc'n [4. 5] 5**^-2, 4-v> 

Mass: MA LDI-TOF m/z 504(M+Na) + , 482(M+H) + ; 
5 NMR (CD 3 OD) : 5 3.89(s, 6H), 1.21(t, J = 7.5 Hz, 3H) 0 

mmmz o (72): 

1- (2 -^^^A-^^Vl-) - 3 --/o 8 - (2, 4, 6-h!Mh 

Zci/^ls^tV) -1, 3, 8- MJT^t°n [4. 5]x^^-2, 4- 
10 -JJri/ 

Mass :MALDI-TOF m/z 518(M+Na) + , 496(M+H) + ; 
NMR (CD3OD) : 5 3.88(s, 6H), 0.96(t, J=7.5Hz,3H) Q 

mffiM 2 0 (7 3) : 
15 3-^/^-1- (2-7^—/^^^) -8- (2, 4, 6-J>!)^}>=¥ 
i/^^^) -1, 3, 8-bVT-iFx^* [4. 5] f*^-2, 

Ma s s : MALD I -TOF m/z 510(M+H) + ; 
NMR (CD3OD) : 8 3.89(s, 6H), 0.96(t, J = 7.2Hz,3H) 0 

20 

HHBM2 0 (7 4) : 

3 —s^i/^jv— 1 — ( 2 —y^.=-7V=^^';U) —8— (2, 4, 
=^v~<^v7V) -1, 3, 8-bPT1f^t: 0 o [4. 5]-r#^-2, 4- 

25 Mass: MA LDI-TOF m/z 546(M+Na) + , 524(M+H) + ; 
tSTMR (CD3OD) : 5 3.89(s, 6H), 0.95(t, J= 6.9 Hz, 3H) 0 
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mmm 20 (75) : 

3- C (2E) -zfY-2-=^=^;v] -1- (2 -37^-/1^ ^vu) -8- 
(2, 4, h^-O^/V) -1, 3, [4. 

5 5] 4-S^V 

Mass: MA LDI-TOF m/z 530(M+Na) + , 508(M+H) + ; 
NMR (CD3OD) : 5 5.47(m, 1H), 3.88(s, 6H) 0 

mmM2 0 (7 6) : 
10 3-^b-3-^^/W- 1- -8- (2, 4, 6- 

MJ ^ h^fO'^/i-') -l, 3, 8- MJTIf^fc'n [4. 5] ^r'fa'y 
2 , 4-v^>- 

Mass: MALD I -TOF m/z 508(M+H) + ; 
NMR (CD3OD) : 8 5.01(m, 2H), 3.84(s, 6H) 0 

15 

H»J2 0 (7 7) : 

3-^b-3->T^/^-l- (2-7*=/^^/^) -8- (2, 4, 6- 
MJ^f^^^) -1, 3, 8- t> y Tif^fo [4. 5] 7**^- 
2, 4-^^ 
20 Ma s s : MALD I —TOF m/z 506(M+H) + ; 
NMR (CD3OD) : 8 3.85(s, 6H), 2.38(m, 1H)„ 

mmm2o (7 8) : 

3-/1^-2-^^-1- (2 -^o^/t^c^/i^) -8- (2, 4, 6- 
25 h V * h^^fW -1, 3, 8- MJTif*t: 0 P [4. 5] t^V- 
2, 4-%?*^ 
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Mass: MA LDI-TOF m/z 528(M+Na) + , 506(M+H) + ; 
NMR (CD3OD) : 5 4.20(m, 2H), 3.89(s, 6H) 0 

mMM2 0 (7 9) : 
5 3 S J-ZT^-)V- 8 - (3-* h^->^^^) -1- 

M -1, 3, 8-hyTif^.fc°n [4. 5] 7^^- 2, 4-v f ^~>' 
Ma s s : MALD I -TOF m/z 472(M+Na) + , 450(M+H) + ; 
NMR (CD3OD) : 8 3.79(s,3H),0.89(d, J = 6.6 Hz, 6H)„ 

10 HJSM 2 0 (8 0) : 

8- (2, 4-*?* b^V^^v^) -3 — ( Vzff'A'-l 
jUa^^/U) -1, 3, 8- hVT^XK'u [4. 5] 7*%^ 
1/ 

Mass: MA LDI-TOF m/z 480(M+H) + ; 
15 NMR (CD3OD) : 6 3.80(s, 3H), 0.89(d, J = 6.6 Hz, 6H)„ 

mMM2 0(8 1) : 
8- (2, f^f^vW (2-7^ = 

/l^^vu) -1, 3, 8-f]JTif^t 0 a [4. 5] ^^-2, 

20 

Mass: MA LDI-TOF m/z 480(M+H) + ; 
NMR (CD 3 OD) : 5 3.82(s, 6H), 0.90(t, J = 6.9 Hz, 6H) D 

mmm 2 1 : 

25 1 — 1 ' H-^t'n [t°-<y^^-4, 2' -3^:/ P V] -4' 
(3' H) • ~±g^ 



— ( 2-7x^ 
-2, 4-S^ 
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-If^U (4.6g) (D^ZJ— )V (lOOmL) W@L 
fc N 2-T5/^yX75F (2.2g) *5.fcT>m^ (lmL) E& 

mw^fco ffimm%z>m.is, ^T<D^mu^-r^>^m^m 0.9 g ) % 

5 T L C : R f 0.43 (fuuTfrjuJ* : )V= 1 0 : 1) ; 

NMR (de-DMSO) : 8 2.07-2.19(m, 4H), 3.05-3.60(m, 4H), 4.28(s, 2H), 6.70(t, 
J = 7.5 Hz, 1H), 6.72-7.01(m, 2H), 7.26(t, J = 7.5 Hz, 1H), 7.43-7.48(m, 3H), 
7.58-7.66(m, 3H), 7.95(s, 1H) Q 



10 ###19 : 

Mfc&W (1.78 g) 
15 T L C : R f 0.48 (n — ^^f-^ : g£^c^vW= 1 : 3) ; 

1 0 : 

y ^ 

20 ^^yg^a^ufcte^ (7 3img) \z.\-^^-?vt (212m 

g) SrJD^., 9 0°CT*6 4^it#bfc 0 R^iS^Sr*fe^«^ *»U 

T©*ttilCSrWi-«*jB'f^*Sj (1 1 6m g) Sr#fc„ 

T L C : R f 0.54 (fnu Tfr/l'A . * $ J ~-/U= 10:1) ; 

25 1 1 : 

•> 4 _ (2-75/^) - 1 -^yi?/>-N-^^y v*^- 4 - 7 

119 



WO 2004/092169 



PCT/JP2004/005493 



TK^fbP f!?A7;W^!?A (6 0mg) <DT h?t Kn7?V (5mL) 
U ##0U 0Tf»3ftbfcflS-ft* (148mg) SrJn*., T/V- 
=ryT^ 0 °CT? 2.5 B#KJ&# U M*C $ h K l R#F*3JI# bfc 0 Rfcm&mz 
5 lN7m<k~)-}-V$&fc®Wi (0.1m L) Sr0 o CT*Jqx.. 6 5tt'5^j|# 

5^JB^* (1 1 8m g) Zm^o 
TLC:Rf 0.50 n n ft;VJ* —)V : 2 8 %T :^e~T3k= 2 0 : 

5:1) ; 

10 

1 2 : 

! -^<^/v-N-y f ^^-4- {2- [ (V^n^^>>'/^^/V') 7^/] 

###11 l-eiBau*:fl5«S* (1 1 3mg) ©1, (4 
15 mL) mW^-s X/txi^Zi-l/tVTflSfM K (4 4mg) $5 £T>* h !> Tir h ^ 
V/KaR-ffrfc P (12 4mg) SrJn^' ^fi*r?2.5 l^lffljjtJ^U 1 

NTK^fb^ M7 ?AtK?« (4mL) SrJB*./t. RI&m&Vo%? * * -fc^J* 
(3 0mL) T?ttfflbfco W^/I&tKT-^U ilTKSSBft^^V^A-Cft 

20 H P L CfiyWKI (#) : 2.96 ; 

Ma s s : ES I (Pos., 20V) m/z 386(M+H) + , 315 Q 

^iSM2 2 : 

9 -^vsM'- i -?=?- ? \,- 3 - (v^ n^dev'/l^^^-/^) -1, 3, 9 — 
25 bprif^t'n [5. 5] Vff*>-2.-*^ 

■* 2-C^atbfc-fb^©^^ n (4mL) N, N 
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-vM \f)V^)VT % IS (0.202mL) &MtL. - 7 8°C^MLfc 0 

KJ&?&^W-> M)**^ (3 9mg) SrJn*.* 4B#F^#bfc 0 

Bo&u&m^ mmmmfcrni-hv v^mm (5mD sran*.* ai-ci 

0#W8l#l'fc&^ ^on#M (3 0mL) -C^Wbfc 0 W«IJl£r&£7k 

(n — : Sl^^fvV' : h V ^>VT ^ l/= 1 00 : 100 : 1) t 

^ £ »c <t 9 6iTO«»tt«S:W*t-**58Mfl2^ ( 3 2 m g ) «r#fc. 
T L C : R f 0.75 (^bb*M : ^^7— ^= 1 O : 1) ; 
NMR (CD 3 OD) : 5 0.94(m, 5H), 1.28(m, 5H), 1.50(m, 4H), 1.69(m, 6H), 1.99(m, 
10 2H), 2.08(m, 2H), 2.23(m, 2H), 2.81(m, 2H), 3.12(d, J = 7.1Hz, 2H), 3.23(m, 4H), 
3.54(s, 2H), 7.29(m, 5H) ; 

Ma s s : ES I (Pos., 20V) m/z 823(2M+H) + , 412(M+H) + 0 
|H»J2 2 (1) : 

15 tert-^A' { 3 - [2-^y-9- ( 2 - 7 * J^VlO -l-/nt° 
3, [5. 5] &>'f f #-3->(A''] 

N-^^v ? 7l^-4-fc'^<y K^Oftfr?) 1-1 - (2— ^a^/Vcc^/V) - 

20 #xi^3c*/)VTjV=t\i \?(Dftt>K) tert-^A- ( 3 "7 u # 

— s*. * — h v^-c##0!i 7 ->&*$m 1 o 1 1 -»#%0y i 2 -^js 

#J2 2 i:ra«|OjfcfPSrU OTOftttliCSr^rt-a^M^^Sr^. 
T L C : R f 0.48 n n Tfr/l^A : * # J —?V= 9:1) ; 
NMR (CD3OD) : 6 0.88(t,J = 7.2Hz,3H), 1.18-1.34(m, 2H), 1.43(s, 9H), 1.44 
25 - 1.72(m, 6H), 2.00 - 2.20(m, 4H), 2.22 - 2.36(m, 2H), 2.58 - 2.64(m, 2H), 2.78 - 2.88 
(m, 2H), 2.90 - 3.10(m, 4H), 3.16 - 3.40(m, 4H), 7.16 - 7.36(m, 5H) ; 
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Mass: MALD I (Pos.) m/z 473(M+H) + 0 

mmm 2 3 : 

1 3 _ u^^-^/v^. ?-;v) - 1 , 3 , 9 - hV Tif * t°n 

5 [5. 5] ^^"7**^-2-^"^ 

mfefV 2 2 -e$£3t Lfc-fb^ (27.5m g ) <E>^* y — 2 0 %tK^ 
5* * -A (wet, 5 m g ) «r in*., 7fcfit#ffl^T> 5 0 tt« 2 ^^Jt# b 

t^±5£tT©4W4m*^**»Mfl2#«J (3 6mg) Sr#fc 0 
10 T L C : R f 0.84(^Bn#M:^^/^:2 8%Ty i e^7*=20 : 
5:1); 

HPLCf^ffl (#) :3.20; 

Ma s s : ES I (Pos., 20V) m/z 643(2M+H) + , 322(M+H) + D 
15 HJSM2 4 (1) —2 4 (2) : 

1 — ^7ai=./k— 1 H — \fy y* — /W— 4 -^;^7/^7t K^V>THJSM2 

20 

4 (1) : 

l-^/k-3- (S^n^^/W^A') -9- (4-!7c*/^V<^ 
/^) -1, 3, 9-MJTif^t°n [5. 5] ^f*V-2-ty 
TLC:Rf 0.31 (^PB^V : — ^=3 0 : 1) ; 

25 NMR (CDC1 3 ) : 6 0.92(m, 5H), 1.20(m, 3H), 1.29(m, 2H), 1.50(m, 4H), 1.67(m, 
&J), 1.94(m, 2H), 2.07(m, 4H), 2.79(m, 2H), 3.15(m, 4H), 3.26(m, 2H), 3.48(s, 2H), 
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6.96(m, 2H), 7.01(m, 2H), 7.10(m, 1H), 7.26(m, 2H), 7.33(m, 2H) ; 
Ma s s : FAB (Pos.) m/z 504(M+H) + , 183 e 

4 (2) : 

5 (v^ n^^i'/t^^vl') -9- [ (3, 5— i^^^/U— 

lH-t'^y?— -1, 3, 9-MJ 

Tlf^tfn [5. 5] ^^^7^-2-^-^-^^^ 

T L C : R f 0.25 (v^ uu*9ls : *9 / — 3 0:1) ; 

NMR (CDC1 3 ) : 5 0.91(m, 5H), 1.17(m, 3H), 1.31(m, 2H), 1.48(m, 4H), 1.65(m, 
10 6H), 1.94(m, 2H), 2.04(s, 3H), 2.13(m, 4H), 2.28(s, 3H), 2.30(s, 3H), 2.96(m, 2H), 

3.15(m, 4H), 3.22(m, 2H), 3.49(s, 2H), 6.60(s, 1H), 7.41(m, 5H) ; 

Ma s s : FAB (Pos.) m/z 506(M+H) + , 185 c 

H»ij2 5 : 

15 9 — <^-J/V-l-^^;V-l t 3, 9- h y Tif^fn [5. 5] 
2— 

##^J1 l-C^atUfcfb^ (406.5m g) ©^f/^ATU' (7m 

l) jsatjc % *?y—;v (331.3m g) yy* tv^^- 

/V7$y (0.356m L) SrAn&s TA^^Tn 4 O^T* 1 4 Btl^if #U7c 0 K 

;v=2 0 : 1) -C«f«U «T©*'l4«[«:W-t-«*38W'fb^» (207.5m g) 

25 T L C : R f 0.73 (9 n n xfcA'A : ^ ^ / —A'— 9 : 1 ) ; 

kMR (CDCI3) : 8 0.92(t, J = 7.2Hz, 3H), 1.22-1.40(m, 2H), 1.42-1.70(m, 5H), 
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1.95(brt, J = 6.0Hz, 2H), 2.00-2.21(m, 3H), 2.70-2.84(m, 2H), 3.16-3.38(m, 4H), 

3.52(s, 2H), 4.55(s, 1H), 7.20-7.42(m, 5H) ; 

Ma s s : MA LD I — T O F (Pos.) m/z 316(M+H)+ 0 

5 mmm 2 6:-. 

9 -*«J^S?A'— 1 —^f^As— 3 - (2-^^/1^- 2 -^B^y- 1 — >fA0 
-1, 3, 9-MJT1f^fc p n [5. 5] ^^^-2-^ 

^^J2 5T^itbfc>ft:^ (11.0m g) ©v?^W;^7 5K (0.35m 
L) T/^^^-T. O^-eTK*^ hp £A (6 0% in mineral oil, 1.54 

io mg) •mmcQzo^w^^t^ ot»3-^d*-2-^ 

^-l-^n^O- (7.03m L) Srfln*.* 6 0°C-e4^m#bfc: e SJ&SS^ 

: ^*/-/u=2 0:1) "ClUKU »T©*W4te&^3#389§ 

15 fl5£4fe (3.8m g) &#7c„ 

T L C : R f 0.43 (^ o a : ^ ^ / — 7V= 9:1); 

NMR (CDCI3) :5 0.87(t, J = 7.2Hz, 3H), 1.20-1. 36(m,2H), 1.40-1.58(m,2H), 
1.58-1.80(m, 1H), 1.63(s, 3H), 1.91(brt, J = 6.0Hz, 2H), 1.92-2.30(m, 5H), 2.75(m, 
2H), 3.03(brt, J = 6.6Hz, 2H), 3.28(m, 2H), 3.48(s, 2H), 3.87(s, 2H), 4.71(brs, 1H), 

20 4.79(brs, 1H), 7.12-7.44(m, 5H) ; 

Mass: MALD I -TOF (Pos.) m/z 370(M+H) + o 

IHWU2 7 : 

9-^^/^-1-^/V-l, 3, 9- hVTIfxW [5. 5] #^7* 
25 # — 4— 3i>-— 2— Xl/ 

^ ISffitil 2 5 -eiSBt Vtzfc&m (35.8m g) © h/Wc^ (3.4mL) 
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TVl^VT. 4-^PD'<yy^Hl/l' (15.61m g) *5 £ MJ !> A t 
-^f^/F (l6.36mg) SrJn^aa^U ^l:^7v?^ ^Tirx-h 
(25.4m g) SrJD^, 5 5 W 2 B#|HH*# Lfc. ^Sa^«Jfc7K«riB^ Btife 

1:1) Tf«f3KU «T©4W4*&^*#»Wfl5£* (4.7m g) 3r#fc 0 
TLC : R f 0.41 (^nn*;l/i> : ^^/-/l^=9 : 1) ; 
NMR (CD 3 OD) : 5 0.93(t, J = 7.2Hz, 3H), 1.20-1.40(m, 4H), 1.41-1.56(m, 2H), 
1.60-1.72(m, 2H), 2.00-2. 16(m, 2H), 2.20-2.38(m, 2H), 2.68-2.88(m, 2H), 3.55(s, 
10 2H), 5.09(d, J = 7.8Hz, 1H), 6.08(d, J = 7.8Hz, 1H), 7.20-7.40(m, 5H) ; 
Mass: MALD I -TOF (Pos.) m/z 314(M+H) + Q 

mmm 2 8 : 

9 ^S^W-l, 3-v^^vW- 1, 3, 9- h V Tif^lfn [5. 5] 

15 *7*y z f%>^'— 2— 

1 1 XWt Vftft&fy ( 3 7 m g ) <D*J* J-jV&jV&T 5 K (3.5m 
L) W@L\^ 791r— /V (30.2^ L) „ h V r-feh=3r^^t h V 1* (70.7 
mg) &&Xm$k (0.35m L) Mfl 6 P^jf # Lfc 0 

20 Sr^ML iiU ffi^^Sr#feo :©|4i*fto^po>^ (7m 
L) ^^^ s T/t'^T, -7 S'CTfMJ (49.7m g) 

25 *c-V-^ : @f^c^v^= 3 : l->2 : 1) -CflflSU ^T<^WlM£r^rt~£# 
1SW^« (6.0m g) 3r#7c 0 



125 



WO 2004/092169 



PCT/JP2004/005493 



T L C : R f 0.64 u P -fosVJ* : * $ J — A"= 9:1) ; 
NMR (CD 3 OD) : 6 0.79-1.00(m, 3H), 0.93(t, J = 7.5Hz, 3H), 1.22-1.40(m, 8H), 
1.42-1.58(m, 5H), 1.94-2.14(m, 3H), 2.17-2.30(m, 2H), 2.76-2.86(m, 2H), 
3. 18-3.30(m, 4H), 3.54(s, 2H), 7.20-7.38(m, 5H) ; 
5 Mass: MA L D I - T O F (Pos.) m/z 372(M+H) + „ 

HJ£#J2 8(1): 

S—^l/^fr—l-zf^/V—Z-Z/tru^Zcls^—l, 3, 9 — hUTI?^ 
[5. 5] ^^"r^>-2-^r> 
10 ;v<Dftt>X) y^IV^T, H»J 2 8 

T L C : R f 0.68 n n \ * $ J — /k= 9:1) ; 

NMR (CD3OD) : 5 0.93(t, J = 7.5Hz, 3H), 1.02-1.20(m, 1H), 1.22-1.70(m, 13H), 
1.74-1.84(m, 2H), 1.90-1.98(m, 2H), 2.00-2. 14(m, 2H), 2.16-2.28(m, 2H), 
15 2.75-2.88(m, 2H), 3.08-3.18(m, 2H), 3.20-3.28(m, 2H), 3.53(s, 2H), 4.04-4.20(m, 
1H), 7.20-7.40(m, 5H) ; 

Ma s s : ES I (Pos., 20V) m/z 795(2M+H) + , 398(M+H) + 0 
###J 1 3 : 

20 ^<^i^/^ 4— ^fl/V- 1 — tf^JJ ^^/^^^V— h 

j^TK^^Vl^/Wft^ixK (17 6mL) tp^K^b^h y (13.2g) 
^rJP^., 6 O^T-2B#FMf|&Ufco ^/fc^l^&r^U 15Wf/H 
y ^d^/^^jJs^^JN^a^^ K (H0.4g) (Dt?^^/^/v^^i^K (1 
2 0mL) SBSMfcfcJO*.. tl-e3 0^m#bfc o 
25 4— ^^y— 1 — \f^-V *?l/33A>i$.3sr ; i/\'*- V (6 0g) <D*J p< 5vW* 

V*^K (1 5 OmL) mollis 5 0°C-eiB#^m#bfc o Stf?^ 
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•fciWfrU tK (2.5 L) Srill;U B»*^ (1.5L) Tttlilbfco W$SJf& 

^fpm^r^=^A7K^ (0.5 D t^^u ^fc^fn^b^-by 
fcmwi (0.5D it$iu mm^fro nbtifrmm&isv 

5 1:1) TifggU KTOfettflSSrW^S^S^^* (51.1 g) £#fc„ 
Mass : E S I (Pos.) m/z 232(M+H) + 0 

1 4 : 

'O-^/V 1 6 -Tif^tfn [2. 5] Hr9 $ is— 6 -#71^^ 
10 v'V— b 

##01Jl S^SBfiblMfc^W (51.1 g) tfJ^nnTft/W* (4 5 0mL) 
V lsWkM—-r hVVJ»-l 27KfP#J (95.0 g) 0°C^*PLfc o 
SJS2&£#Jfcx 7 0%m-^nnii^S#^ (65.5 g) SfiT?3I^M 
Jfc#Ufc. SJSS-a*Sr3k?&b, fia^^^-WEBft"^ h P (15 0m 

15 D &anx.> sffli^^ (il) T-ttWbfc 0 mmmzmuwgfc (0.5 d 

Ti5fc#U $ b^fp^b^- h y #.Mc«?fc (0.5 l) Tifei^bfciK $aiu 
»Hti-«w tfcJ:9^T©|&14il([Sr^r-f5^ja^«b (52.3 g) £r#fc 0 
Mass : E S I (Pos.) m/z 248(M+H) + 0 

20 ##Ml 5 : 

^V^/V 4 - C (^O-^/VT 5: / ) * ^] -4-tKo <*^- 1 - 

##091 4-ejR3tUfc-fk:^«b (4 g (0.16m o 1)) ©2-:/n/-V— A- (5 
OmL) ^^/V7^ (0.32m o 1) $T*Px.> 8 0 °CT* 8 Hf RSMf # 

tzkKXQ&T&Vm.m&frtZ&Mik&to (5.7 g) £#fc„ 
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Mass : E S I (Pos.) m/z 355(M+H) + „ 
1 6 : 

5 -4-tKo ^v'- 1 - t'^y h 

###Jl 5X*WmVtc4k'&!%} (lOmmol) (Dv^nn^V (30m 
L) (12mmol) $blUOWC2-7 

;vtP^/^n7^F (2.4 g) Srifl*.* Smt? 2 H#ffijfc# L-fc„ 
?a^fe*l&fPfiW* (6 OmL) ^Jn^> fflSfc^/l' (3 OmL) T?tttti U 

10 1 Nmm (3 OmL) T'gfe^-bfCo W^Jl Sr^fn^b^ b U * AtK^ (3 
OmL) ISIU ^Lfc 0 &m**>l)*r;l'*wh?77>( 

—x~mm^z^kfc£v&T(Dmm&*#-rz>mMik&V!) (2.7 g ) £#fc 0 

Mass : E S I (Pos.) m/z 477(M+H) + „ 

15 mmm 2 9 : 

^^v'/k 5 -^y-4-7x=/U-4, 5-i?t Ko-1' H, 3H- 
*fcTn [1, 4— <^X^-^ihif t°^-2, 4' -bVSysJl'] - 1 ' -# 

(2.7 g) <£>N, N-v'^f/^/^T-; K (3 
20 OmL) SSKfc. 6 0%**fllth!J^A (0.45 g) SrJH*., 2^m#U 

(6 OmL) m&x-f-fr (6 OmL) -Cfflffi Ufc„ ^JI&tK (6 

omL) -eaa^gu airaut. *>?^? v^Yfv? ^ 

25 Mass :ESI (Pos.) m/z 457(M+H) + „ 
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9 (1) ~29 (5) : 

5 

IH«ij2 9 (1) : 

s<l/x?/V 5— ^-=3ry — 4— (2—7^^/^^^) —4, 5.-v?t Ka- 

1' H, 3H-*fc°n [1, 4 t^^^^\f^-2, 4' -t^y^ 

>-] -1' -jfr/Utf^VW- h 
10 M a s s : E S I (Pos.) m/z 471(M+H) + 0 

HWJ2 9 (2) : 

5-t^y-4-/D fcV^-4, 5-^tKo-l' H, 3H- 
[1, 4-^^X^lHft: 0 :/- 2, 4' -fc'^y^] - 1 ' 
15 /l^T^^W^-h 

Mass : E S I (Pos.) m/z 409(M+H) + o 

H»J 2 9 ( 3 ) : 

^l/itsls 5 — ^"^y — 4 — v^ls^/V— 4, 5— i^tKn— 1' H, 
20 3H-*fc°a [1, 4 — ^X^^-tffc'^- 2 , 4' -fc^y^] -1' 

Mass : E S I (Pos.) m/z 435(M+H) + 0 

nmmz 9 (4) : 

25 ^<l/i?/V 5—s$-*cy— 4- (^^P^i//^^/V) -4, 5— S^fc K» 
-1' H, 3H-^t°t3 [l, 4-^^X^^-^t°^-2, 4' 
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Ma s s : ES I (Pos.) m/z 463(M+H) + 0 
^WJ2 9 (5) : 

5 ^O^^JU 4- [3- (^W^/) ^atW] -5-^y-4, 5 
-i?tKa-l' H, 3H-^t'n [1, 4 -^O-^^-^r^ fcTV- 2 , 4' 
-tr^y^v] -1' -^/M^v'V— h 
Mass : E S I (Pos.) m/z 452(M+H) + „ 

10 H»!l 3 0 : 

4_^ ; v_3 ) 4-i?tKn-5H-^tfn [1, 4 — <VX^-^^if 
t°i/-2, 4' -k'^yv'y] -5—^"^ 

H^!l2 9^^itbf^b^^ (3 0 0mg) £>^£V— /V (5mL) 
fc, 2 0%^°7^!)A^i (wet, 6 0mg) SrflDx., 7kif#ffl^T. 5 B5MH 

*&W4k<etm ( 2 0 9 m g ) £r#fc 0 
Mass : E S I (Pos.) m/z 323(M+H) + „ 

HJfc^iJ 30 (1) ~ 3 0 (5) : 

20 mmm 2 9 ufc^^f^ o \^mmm 29 c d -29 (5) -e 

HifeM3 0 (1) : 

25 4- (2-7 3i^y^^/l^) -3, 4-^tFP-5H-^^P [1, 4- 
^^X^-^f-^t'V- 2, 4' -t'^y^^] 
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Mass : E S I (Pos.) m/z 337(M+H) + 0 
mmM3 0(2): 

4— r/ntfA'— 3, 4-^tKn-5H-^t?n [1, 4 -^^X^^lMf 
5 t°^-2, 4' -fc^yv^] -5-^"^ 
Mass : E S I (Pos.) m/z 275(M+H) + e 

mmrnz o o) : 

4-v^ n^O-^-jV- 3, 4— Kn- 5 H-* \fn [1, 4-^<^X^- 
10 ^lH?fc°:/-2, 4* -^y^] - 5 —Hr^ 
M a s s : E S I (Pos.) m/z 301(M+H) + o 

mm\ZQ (4) : 

4- (f? u^3r\//V*^-jV) -3, 4-^tKn-5H-^lfP [1, 4 
15 -^^X^lhiffc 0 ^- 2, 4' -tr^U^^] 
Mass : E S I (Pos.) m/z 329(M+H) + „ 

WJ3 0 (5) : 

4- [3- (^^^/l-T^y) ^PfcVv-] -3, Kn-5H-^f 
20 P [1, 4-' ^X^drlMffc: 0 ^- 2, 4' -t'^^^] -5-^"^ 
Ma s s : ES I (Pos.) m/z 318(M+H) + 0 

HJ&M 3 1 : 

4 — <^v ? /l— 1' - (3 -y^^)V-?v tVW -3, 4-v>fcKn-5H 
25 [1, 4— <^X^-^r^-^t: 0 ^-2, 4' -lf^y^] -5-^" 
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mi&ffl 3 0 T'i£3£ Lfcte-gMfo (0.01mm ol) ©fh7tKP77y (0.4 
mL) 3-7^—^X2^1 — ;V (0.02mmo 1) *5 £ tFM P - B H 
(O A c ) 3 (7VV=*V - h#M. 84ift## 800415, loading ; 2.25mm o 1 / 
g) (13.3m g) ^UK.s 5<CT'Jf#Lfc 0 S^il^h^t Ko 

5 ~7 9>(0AmL)#i£X$P S-NHNH^r/^ 1 - b *fc^,^p a p#.-^ 800272, 
loading ; 3.65mm o 1 / g ) (8.2m g ) SrJUx., 2 5 tT«I^f, 

Mass : ES I (Pos., 20V) m/z 441(M+H) + , 265 ; 
(#) :3.42„ 

10 

mmm 31 (d ~ 3 1 (id : 
mrnrn 3 1 x*mm vtc4t&&)<Dttt> 9 k\ uij^j 30 ( 1 ) ~ 3 0 ( 5 ) 

15 fc&w&mfro 
mnm 31 ( 1 ) : 

4 -^^v^- 1 ' - {x^^n^<iy=f-;v^f-;V) -3, 4-^tKo-5H 
-Xtfu [1, 4-^<>'X^-=ari?-^t 0 >'- 2, 4' - H'^V v 5 ^] -5-^" 
20 ^ 

Mass : E S I (Pos., 20V) m/z 809(2M+H) + , 405<M+H) + ; 
HPLCWFI (#) :3.31„ 

mi&M3 1 (2) : 

25 4-^<V^-l' -^^^-3, 4-v?t Fn-5H-^t°c [1, 4 
-^^X^drlHffc: 0 ;/- 2, 4' - fc 0 ^!) i?^] - 5 —Jr^ 
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Ma s s : ES I (Pos., 20V) m/z 841(2M+H) + , 421(M+H) + , 225 ; 
HPLC^fW (#) :3.51 0 

mmm3 1 o) : 

5 ! ' _ (*s# }p.^y=f-}V^^;V) -4- {2—Z7z^^;V=^^;v) ^3, 4- 
>^tKn-5H-^t°a [1, 4 — ^X^IH? t 9 ^- 2 , 4' -t'-<y 

Ma s s : ES I (Pos., 20V) m/z 837(2M+H) + , 419(M+H) + ; 
HPLCW^ (#) :3.34 0 

10 

1 (4) : 

1' —-?=f-)V— A— (2—~7 ^~>V^J-;V) —3, 4-^tKn-5H-^ 

tTn [1, 4 ^X^lHffc 0 :/-2, 4' -fc"^!Jv^] -5-^->- 

Ma s s : ES I (Pos., 20V) m/z 785(2M+H) + , 393(M+H) + ; 
15 HPLCW^ (#) :3.29„ 

^JSM3 1(5): 

4- { [5-^y-4- (2-7^^7^^) -4, Kn-1' 
H> sH-^tfn n t 2, 4' -fc^Uv^] 

20 - 1 ' — f A'] p< ^<>y— V V JV 

Ma s s : ES I (Pos., 20V) m/z 903(2M+H) + , 452(M+H) + ; 
HPLCWI (#) :3.31„ 

£l«ij3 1 (6) : 

25 a-^^/V- 1 ' - [ (3, 5-^f^-l-7s^-lH- 

tf7^-4- Y/f) tf-frl -3, Fa-5H-^t'P [1, 
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Mass : E S I (Pos., 20V) m/z 969(2M+H) + , 485(M+H) + , 201, 185 ; 
HPL-CfiUWR (#) :3.29 0 

5 ^WJ3 1 (7) : 

4_^^t3^^/i^- 1 ' - (4-7< h^v^-O-^/W -3, 
-5H-*fc°n [1, 4 ^X^lHf 2, 4' - tf^U v^] - 

Mass : E S I (Pos., 20V) m/z 841(2M+H) + , 421(M+H) + ; 
.10 H P L C$U#B#f!SI (£0 : 3.27„ 

mmms 1 (s> : 

4 _ (c/^ n^^>x/i/^ ^/V') - i ' — (3 —y^^/u^/u \f;v) — 3 , 4 

-v»tKD-5H-^^o [1, 4 ^X^=3flHft: 0 >---2, 4' -fcV< 

15 Pv^] 

Ma s s : ES I (Pos., 20V) m/z 893(2M+H) + , 447(M+H) + ; 
HPLC^NfF^ (#) :3.51„ 

H»J3 1 (9) : 

20 4- (^n^^^/l^^-) -1' - C (3, 5 - f'A'— \-~y^z=- 
jV-XYl-V^V—JV- }V) *?-;V\ -3, 4-^Ko-5H-^ 
t°n [l, 4-^^X^-=¥^t: 0 ^- 2, 4' -fc^yv^] - 5 
Mass : ES I (Pos., 20V) m/z 513<M+H) + , 201, 185 ; 
HPLCWFI (#) :3.45 0 

25 

^«II3 1(10): 
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1' _^^-4-^n \f;v- 3, 4 Kn - 5 bfn [1, 4 

^Xtf-dMHftJV^, 4' -tr-^y^v] 

Ma s s : ES I (Pos., 20V) m/z 745(2M+H) + , 373(M+H) + ; 
HPLC^HW (#) :3.4 0 

5 

mmm 31 (id : 

4- [3- ^nbT/u] -1' - (S-^ccfi/P^abTA') 

-3, 4-^tKo-5H-Xt c n [1, 4 -^^X^lHf fcT ^- 2 , 4' 

10 Mass : E S I (Pos., 20V) m/z 436(M+H) + , 218 ; 
HPLC^Ufsl (#) :3.05 o 



mtfoM 3 2 : 

4 1 ' - fr?w<Zs?'A'#A*$=-A') -3, 4— S^fcKn — 
15 sH-^fn [i, 4 ^i/X^^if 2, 4' -fc^y^] -5 

MMM 3 0 T*S!i3fi Lfcfb-^ (0.010mm o 1 ) ©S?* o a ^ ^ (0.7m L) 
^£&£ N xz^-yflsfUViR^jV? D7^f K (0.020mmo 1) 43j;t^y 
( 4 - If tf^^y) (2 %cross-linked. T/W K )) V ^ttfiL CAS#9017 
20 -40-7) (5.3m g ) *tRfc 2 5 0 CT*m# bfc G Rj&m&W PS-trisamine 

(T/l-^y — h*±®k ^i5p#-^- 800229^ loading ; 4.36mm o 1/g) (6.9 
mg) SrJH*.. 2 5'C-e»Wim 5iBU - t &>T<Dm 

Mass : E S I (Pos., 20V) m/z 837(2M+H) + , 419(M+H) + ; 
25 HPLCftjWW (#) :3.82„ 
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mmms 3 : 

u^O-^/V— 5 5 - v^t Kn - 1 ' 

H, 3H-^t°n [1, 2, 4' -fc°-<y^] 

-1' -jJfriS^^ K 
5 HiSM 3 0 ^tzib&W (0.010mm o 1 ) ©v?^ n D ^ x (0.7m L) 

->^n-<^/Wyv'r^ — b (0.020mm o 1) &#R;t x ft£2 5"C 
•T?jt#bfc: 0 ^?S^^>PS-trisamine(r^=iV — M£tSk §gp a n#-§- 800229. 
loading ; 4.36mm o 1/g) (6.9m g) SrJD^.> 2 5 < CT«I#t> 5iB 

10 Ma s s : ES I (Pos., 20V) m/z 867(2M+H) + , 434<M+H) + ; 
HPLC^^K (#) :3.69 0 

3 4 : 

9 -^O-i^/V— 1 --f^-JV— 3 - (v^ u^**s/U* ^/V) - 2 -^T- 1 , 
15 3, 9— bPTlf^t'n [5. 5] $^7*%^- 2, 

1 2 "e3K3& bfclb^ (183.8m g ) (D&foW nn^^^ (6mL) 
T/Vdtis-f, -7 8^, ^y^PtVl/xW^y (0.422m L) 
fciMI^/^U^ (35.1/zL) Sr^JPx., 0°C-Cl.5^it#bfc o RJSiB 

20 HMfcWRg-Lrt:. #»ait^^W7^0Vb^77>f- * 

f-V : g^^vv= 3 : 2) TfflfKU «T^«Jttil[Sr#-t"S*»WflS'a'4* 
(0.9m g) £r#fc 0 

T L C : R f 0.59 (^ n a tfc/l^ : * # / — /W= 9:1) ; 

NMR (CD3OD) : 6 0.82-0.98(m, 2H), 0.92(t, J = 7.2Hz, 3H), 1.16-1.38(m, 8H), 
25 1.46-1.60(m, 2H), 1.60-1.92(m, 7H), 1.98-2.11(m, 2H), 2.16-2.28(m, 2H), 

2.70-2.80(m, 2H), 2.88(d, J = 7.2Hz, 2H), 3.04-3. 16(m, 2H), 3.41-3.49(m, 2H), 3.52(s, 
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2H), 7.20-7.40(m, 5H) ; 

Mass: MALD I (Pos.) m/z 448(M+H) + 0 
&3$M 1 7 : 

5 2- ( 1 -^y^;V- 4 - k'^ !J !1 f ^) ^?/>—/u 

7 -Cftlat IrfLik&b (7.15 g ) tf>&§7K:r h7tKP77y(50mL) 

(1.01M, 8 8mL) SrffiTU 3BMBj*#Ufc. * ? / —JV&Mx. 

10 (5.21 g) £r#fc 0 

T L C : R f 0.50 (gftk^^jv : * ? J —;V : b V ^f-JVT 5 2 0:2: 

1) ; 

NMR (CDC1 3 ) : 5 7.11-7.39(m, 5H), 5.41(t, J = 7.1Hz, 1H), 4. 14(d, J = 7. 1Hz, 
2H), 3.51(s, 2H), 2.40-2.50(m, 4H), 2.28-2.38(m, 2H), 2.21-2.28(m, 2H) 0 

15 

18: 

2 - ( 1 -s<1/*?JV- 4 - V U 7*^) 2 , 2 , 2 - MJ ? 

7*e»3tU*:ft^*b (4.90g) (DfeK^h^fc Kn7?y (6 0m 
20 L) Wm^. 7^^VT> O'C^Tk^bT-h y ( 6 0 % in oil, 18 0m 

g) ^iDtl5^im M)^an7th=M)^ (2.70mL) 
0°CX*i5 bfc29$F$MWlsti 0 RJ&m&to&mmi^ lNMT^lPl, * 

^n^vv=3 : 1) -CflfJSU ^TC^tftrftStl^ (6.25 g) & 
25 #fc 0 

TLC : R f 0.31 (^^^ : fi|flfct^7l'= 3 : 1) ; 
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NMR (CDCI3) : 6 8.25(s, 1H), 7.22-7.36(m, 5H), 5.47(t, J = 7.1Hz, 1H), 4.80(d, 
J = 7.1Hz, 2H), 3.5 l(s, 2H), 2.42-2.5 l(m, 4H), 2.33-2.41(m, 2H), 2.24-2.32(m, 2H) 0 

1 9 : 

5 N- (1 -'<l/i?;V-4-\f~;V-4:-}?'<y -2, 2, 2-hV 

###U 1 9 X»m& L/cte^ (6.10g) <D**s^ (lOOmL) mWtft, 

1 4 o'c-^i 7^F»i^3i^ufc 0 w^m^m^wm^ nhtit-mm^iy 

10 1) -efflfKU KT©»tt«[«rWi-5SIBfb^«J (1.94 g) Sr#yt 0 
TLC : R f 0.60 (fffflfcc^Vl') ; 

NMR (CDCI3) : 5 7.21-7.39(m, 5H), 6.40(s, 1H), 5.94(dd, J= 17.4, 10.8Hz, 1H), 
5.20(d, J = 17.4Hz, 1H), 5.18(d, J = 10.8Hz, 1H), 3.52(s, 2H), 2.66-2.78(m, 2H), 
2.11-2.29(m, 4H), 1.84-1.98(m, 2H) ; 
15 Ma s s : ES I (Pos., 20V) m/z 366, 364, 362(M+H) + , 200„ 

2 0 : 

x -^^^ ;v - 4 _ t--/L,- 4 - tr*< y 5 K 

9-e^3tbfcib-^^ (17 0mg) (D^^y— /I' (3mL) 

20 ^ 5 Nfcmit-r hy? ( 3 m u &mz.* 6 0 °c-c* 5 mmmw 
^- h y ? A-c»^m. bfco # 6>nfc»** v y * ^ a ^ n h 

^77^- (gt^c^/i^ : y ^ 7 — : b U =^^jVT % l/= 2 0:2:1) 

x-mmu &>T<D!®mm&#~rz>mmfc&m osmg) &#yt„ 

25 TLC:Rf 0.26 P n tJvI^A : y * y — : 2 8 %T ^•=e^T7k= 8 0 : 
"1 0 : 1 ) ; 
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NMR (CDCI3) : 5 7.20-7.39(m, 5H), 5.92(dd, J = 17.5, 10.7Hz, 1H), 5.14(d, J = 
17.5Hz, 1H), 5.02(d, J = 10.1Hz, 1H), 3.55(s, 2H), 2.38-2.66(m, 4H), 1.73-1.86(m, 
2H), 1.34-1.58(m, 2H)„ 

5 2 1: 

##^2 Ot?M3tbfcfb^ (2 5 0mg) Oi^nn^.:/ (6mL) 

-f^Tr—As (0.104mL) asit^TK^bhy T-fe f^*i?itby 

t>A (2 9 2mg) «rJn^L. 0 < C-e2B#^jt#bfc o KJ5SJliS-«»fc 2 N*« 
)V; * $ J —As : T> y s.f-jVT % l/= 5 0:5:1) T*iiL, .BAT£>W4 

mt:mir?>mmit^m (2 6 8m g ) 3r#fc 0 

T L C : R f 0.43 (W^^^^ —As : h U xLrf-jvy % ^= 20:2 : 

15 1) ; 

NMR (CDCI3) : 6 7.20-7.36(m, 5H), 5.64(dd, J= 17.7, 10.9Hz, 1H), 5:i4(dd, J 
= 10.9Hz, 1.3Hz, 1H), 5.03(dd, J = 17.7Hz, 1.3Hz, 1H), 3.50(s, 2H), 2.35-2.51(m, 
6H), 1.68-1.80(m, 2H), 1.57-1.68(m, 2H), 1.25-1.48(m, 5H), 0.90(t, J = 7.1Hz, 3H) 0 

20 2 2 : 

N- (1 -s<^i?/V- 4 — tf^V-4-t°^y S?~A0 -N-^^-N' 

^n^^vvl^^ (3 0 0mg) O b/Vxy (5mL) W-WK. 0*Ct? 
MJ^^/I^T^^ (0.287mL) *3 ±t*S?:7*=/l'#;*Jfc y ^Tv* K (0.498m 

25 D ssa-cii^Wx 1 0 o°cT*2^p B m#uf-o &j&m&to&&fin 
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fcl##0i|2 l-Vm&Vfrfc&m (2 0 0mg) SrftJ*., M."? 5 BSiffl8l# L 

^ — (@^j^/V'0^->gi^c i 7Vl' : S —As : h U 5: V= 1 0 

0:5:1) T*»«U «T©4fe<M&^5*®fb£* (2 5 3mg) & 
5 #fc 0 . 

T L C : R f 0.67 (g^^/l" : * Z J —As : h V 3^3~AST ^=20:2 : 
1) ; 

NMR (CDC1 3 ) : 5 7.22-7.33(m, 5H), 6.13(dd, J = 17.7, 10.9Hz, 1H), 5.22(dd, J 
= 10.9, 1.0Hz, 1H), 5.14(dd, J = 17.7, 1.0Hz, 1H), 4.62-4.70(m, 1H), 3.49(s, 2H), 
10 3.21-3.32(m, 2H), 3.01(t, J = 6.6Hz, 2H), 2.52-2.63(m, 2H), 2.31-2.42(m, 2H), 
2.06-2.22(m, 4H), 1.50-1.79(m, 7H), 1.06-1.49(m, 6H), 0.93(t, J = 7.3Hz, 3H), 
0.83-0.94(m, 2H) ; 

Mass : E S I (Pos., 20V) m/z 412(M+H) + , 200 o 

15 mW,M 3 5: 

8 — 1 —-f^-jV— 3 — (v-^ n ^vdpix/u^ ^/u) — 4 - >« 

1, 3, 8- h V T^^\fn [4. 5] 7** ^-2-^"^ 

2 2 bfc4t^#> (20mg) ©N, N - T 5 

F (0.4mL) mfcfc'TA'zfl'T, O'C'Czfc^'fb'T" h V & J* (6 0% in oil, 7.8 
20 mg) 8 0 °CT- 1 tifWiMW bfc„ RlSS^* «r«3» U ^ * / — ^ 

h^77^- (^^^ : H^o^/U= 2 : 1) "CffifftU £4T<Z>W*1ii£r 
ft+%*&mfc&fo (15.6m g) £r#7c 0 
TLC : R f 0.52 (r-^^ : glSfcx^vl^ 1 : 2) 
25 NMR (CDCh) : 6 7.21-7.39(m, 5H), 3.48(s, 2H), 3.42-3.52(m, 1H), 3.32-3.42(m, 
1H), 3.23-3.32(m, 1H), 2.82-2.92(m, 2H), 2.69-2.81(m, 1H), 2.60(dd, J = 13.8, 5.6Hz, 
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1H), 2.01-2.13(m, 1H), 1.83-1.92(m, 1H), 1.58-1.79(m, 9H), 1.09-1.58(m, 10H), 

1.01(d, J = 6.2Hz, 3H), 0.90(t, J = 7.1Hz, 3H) ; 

Mass : E S I (Pos., 20V) m/z 823(2M+H) + , 412(M+H) + 0 

5 mmms 6 : 

3 - (3-75/ tf/W) - 9 - ( 2-7^1 ^yl^r^/i^) - 1 -^n \f;V 
-1, 3, 9 — h V T^Xt'v [5. 5] yi/^fXls— 2.-^-1/ 
»22 (1) ^tSBtLVUfc^ (12.0m g) t4Nllt*i/^f 
(2mL) £*R;it, 4 0°CT*3 0^#bfc o 6 0t^#M, * 
10 /-/^ (O.lmL) ^PX.-C3NFP B m#b7tm^ MU OTO^tM&^-r 
5#3§9Hfra^ (9.3m g) £r#fc 0 

T L C : R f 0.44 w : ^ # J —A* : 2 8 %T Tfo= 5 : 

1 : 0.1) ; 

NMR (CD 3 OD) : 6 0.91(t, J = 7.5Hz, 3H), 1.26-1.32(m, 2H), 1.48-1.64(m, 4H), 
15 1.84-1. 98(m, 4H), 2.16-2.23(m, 2H), 2.30-2.48(m, 2H), 2.84-2.94(m, 2H), 
3.02-3.70(m, 2H), 7.20-7.40(m, 5H) ; 
Mass: MA LDI (Pos.) m/z 373(M+H) + 0 

lUffiM 3 7 : 
20 { 3- [2 -^"^y- 9 - 

3, 9-MJTif^t°a [5. 5] *?^*f%- 3 -> f^] 

mMMS 6-?WkL>1t{k&b (9.3m g) <Di& (2.5m L) aSSRfcU OtT*^ 
WrT V V V A (13.22m g) $3 .fcTJ^^^^^^^^— n JJ K (0.01782 

25 mD *Mx., mm.x»3 oftmmwvtco Ri&mzfc&toz.. aa^^t? 
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1) -e^U mTO^/ttiit^W-t-S^PJ^^ (6.3m g) £#fc„ 
T L C : R f 0.63 n u tJvi^A : * ? / —;V= 9:1) ; 
NMR (CD 3 OD) : 6 0.87(t, J = 7.2Hz, 3H), 1.26-1.36(m, 2H), 1.44-1.62(m, 4H), 
5 1.67(quint, J = 6.3Hz, 2H), 1.94-2.15(m, 4H), 2.20-2.34(m, 2H), 2.56-2.66(m, 2H), 
2.76-2.85(m, 2H), 2.88-3.00(m, 2H), 3.10(t, J = 6.3Hz, 2H), 3.15-3.25(m, 2H), 
3.26-3.37(m, 2H), 5.05(s, 2H), 7.14-7.40(m, 10H) ; 
Ma s s : MA L D I (Pos.) m/z 507(M+H) + „ 

10 ###>J 2 3 : 

N— ^i/^/l/— 4 — fc>< ]J K^tf>ft:b 9 l-N— (tert— "7 V ^ci/Jj 

_ 4 _ t o^ y \tisi£^x0^m7 b¥\m<Dm*fe*^ &>T<Dmm&*^-t 
15 zmmit&mzntco 

T L C : R f 0.26 (^^^ : @t^^/^= 1:1) ; 

NMR (CDCI3) : 6 5.71(s, 1H), 4.16(q, J = 7.1Hz, 2H), 3.41-3.57(m, 4H), 

2.88-2.99(m, 2H), 2.23-2.33(m, 2H), 1.47(s, 9H), 1.28(t, J = 7.1Hz, 3H)„ 

20 2 4 : 

tert- -f^JV 4 - (2-tFo y ^ ^) - 1 - fc'^L ]J V# >V0£*c 

##M2 3T?Mitbfc^^ (24.4g) (Om^ b7t Ko77y (2 5 0 
mL) mmK, - 7 8°CT^^b^ y^f/W^^A (1.01 

25 M^f-^^, 2 2 4mL) ^ITU 2B#^if#L;/ u c 0 M^Sr^Lfc 
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TvWWM&ftirzmmte&i&i (19.5 g) £#fc„ 

T L C : R f 0.25 (^P-IM' : @f^x^/U= 1:1) ; 

NMR (CDC1 3 ) : 8 5.49(t, J = 7.0Hz, 1H), 4.18(d, J = 7.0Hz, 2H), 3.37-3.49(m, 

4H), 2.23-2.3 l(m, 2H), 2.15-2.22(m, 2H), 1.47(s, 9H) G 

5 

2 5: 1 
tQTt—^f^-/^ 4- {2- [ (2, 2, 2-MJ^oo^W5K>f^) * 

drix] xf yfy} - 1 — tr-<jj ^y^/^^^- h 

#ti2 (19.5 g) ©ff7tFo77^(20 OmL) 

10 7Vt^^T> CCT*^ TK^ti^b U 9 ^ (6 0% in oil, 3 7 7mg) 

^Px.3 0«m b^narth^MJ^ (9.03mL) SrJPX-s 0°C 

■e$bt2«miiit#Lfc. 1 NMfc&Jnx.* w»^^^-ett 

U*W?^ovh^77^- (^^IfV : IE8fc3^-/i/= 1 0 : 1) -e 
15 »T©»14«*W*f-5*ffifk;^«J (25.6 g) &#fc„ 

T L C : R f 0.60 (r^ttf : gfcgfcc^vl^ 3:1) ; 
NMR (CDCb) : 6 8.28(s, 1H), 5.57(t, J = 7.0Hz, 1H), 4.82(d, J = 7.0Hz, 2H), 
3.39-3.49(m, 4H), 2.28-2.36(m, 2H), 2.18-2.26(m, 2H), 1.47(s, 9H) 0 

20 ###IJ 2 6 : 

teit-zf^u 4- [ (MJ^anTW) 75/] - 4 - t^/u- 1 - if 
###11 2 5 T?^5t Lfcfc-a^J (5.20 g ) * v" W ( 1 0 0 m L) Mi£r> 

1 3 o°cx*i 0 ufc 0 s^s^iit, »e>tb*i»«E«r^y *y 

25 ^*7^nvh^?7^- (^^^V : @|^^^/^=6 : 1) -CflfiRU 
feTO«rt4»SrW^-«*a^^» (4.77 g) &#fc„ 
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T L C : R f 0.54 (^^r-f-l/ : %ffl&^^/V= 3:1) ; 
NMR (CDC1 3 ) : 5 6.46(s, 1H), 5.94(dd, J = 17.4Hz, 10.8Hz, 1H), 5.24(6, J = 
10.8Hz, 1H), 5.25(d, J = 17.4Hz, 1H), 3.73-3.91(m, 2H), 3.07-3.21(m, 2H), 
2.10-2.26(m, 2H), 1.74-1.88(m, 2H), 1.42-1.50(m, 9H) Q 

5 

###12 7 : 

4 — T 5; / — 4- Ifc^/V- 1 - ^i/^/t^^^ — h 

#fi2 6T^5tbfc<b^ (5 0 0mg) <D**y—A' (5mL) ^ 
£ 5 NTK^b^ b y £ 3>tK^ ( 5 m L) 6 0 °CT* 7 mmffiW L7c 0 

y 4 — (gj-gftcn^vw \ J —7V : h y cn^/VT ^ ^= 10 0:10:1) 
T'llL, ^T^'I4^#-t-6^M^# (2 8 2mg) Sr#fc„ 
T L C : R f 0.48 J —;V : h ]) xj^-AST 5^=20:2 : 

15 1) ; 

NMR (CDCI3) : 5 5.90(dd, J= 17.5, 10.7Hz, 1H), 5.14(d, J= 17.5Hz, 1H), 
5.05(d, J = 10.7Hz, 1H), 3.51-3.65(m, 2H), 3.33-3.44(m, 2H), 1.59-1.72(m, 2H), 
1 .46(s, 9H), 1 .21-1 .44(m, 2H) e 

20 2 8 : 

tert-^/l- 4- (^f/VT^y) - 4 - 1 - U v>:/#7Wj?=3r 

2 7 X*Wm Vfcit&yo (2.23 g ) (D*?<7 uu*?^ (40m L) ^ 
£ % -f9~r—A> (0.933mL) SrflUx., MUX 3 0 ftfflfflfr Ufc„ rrfczk* 
25 -fb h y Ti? h v-^ b V V -A (2.50 g ) S: 0 °C^P^.^ MUX 2 I$I1Q!£ 

#b7c 0 1 NTfciHb^ h y ^^TK^^B^T^SI*^ \^trM. 
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i) tsm £kT<D%d&m&&'tzmmik&y?> (2.6o g ) 

T L C : R f 0.36 (g&St^f'Jl' : * ? J 10:1) ; 

5 NMR (CDC1 3 ) : 6 5.62(dd, J = 17.7, 10.9Hz, 1H), 5.19(d, J = 10.9Hz, 1H), 
5.03(d, J = 17.7Hz, 1H), 3.35-3.53(m, 4H), 2.37-2.45(m, 2H), 1.68-1.79(m, 1H), 
1.49-1.67(m, 4H), 1.45(s, 9H), 1.26-1.44(m, 2H), 0.85-1.00(m, 2H), 0.90(t, J = 7.1Hz, 
3H) 0 

10 ##M2 9 : 

tert-^/l- 4- (^/V { [ (is? n^*$sA'*7-A') 7^/] #/WJ?~ 
/v-} 75/) - 4 — \f~/U— 1 — fc°-< y -J-^ti)Vi^^y=7 — h 

p^dr^vW y^T-T— Y (0.35M b/^V^^, lO.lmL) 
0!l2 8T^5tbfc>fb^ (5 0 Omg) IrattfiT 2 B#r^#Ufc 0 SJ© 

^ : 10: l-»4: 1) Tit^U ^T<DWM^rr§;&II 

f&S** (6 1 5m g) &#fc 0 

T L C : R f 0.24 (^^rl^ : ffgkn^vl^ 3:1) ; 
NMR (CDCI3) : 6 6.14(dd, J = 17.8, 10.8Hz, 1H), 5.25(dd, J = 10.8Hz, 0.7Hz, 
20 1H), 5.16(dd, J = 17.8Hz, 0.7Hz, 1H), 4.60-4.67(m, 1H), 3.55-3.69(m, 2H), 
3.15-3.31(m, 4H), 3.03(t, J = 5.7Hz, 2H), 1.98-2.18(m, 2H), 1.62-1.77(m, 4H), 
1.48-1.62(m, 2H), 1.45(s, 9H), l.ll-1.37(m, 9H), 0.94(t, J = 7. 1Hz, 3H), 0.81-0.92(m, 
2H)„ 

25 ##M3 0 : 

tert-^f^^ 4- [ { [7!J^ P^rvVl^^vI') 757] 
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##i2 9-e^3tbfcfk;^ (5 0 0mg) ON, N - ^ ^/l^/W* T 
U'(lOmL) ^^r/l-=?^Ts MfcTV/ls (1.02m L) & £0*7^1^ 
h V VJ» (6 0% in oil, 2 3 8mg) 5 0 *CT* 2 H#|^j£# bfc„ 0°C 

>f — ^ih^ : @|^^= 7 : 1) T**MKU £*T©*M4tf &W-*"53S 

( 5 0 0 m g ) £r#fc 0 
TLC : R f 0.68 (^3rf-V : f^SSt^f-/l^= 3:1) ; 
10 NMR (CDCI3) : 8 6.31(dd, J = 17.9, 11.0Hz, 1H), 5.66-5.83(m, 1H), 4.99-5.28(m, 
4H), 3.91-4.08(m, 2H), 3.24-3.49(m, 4H), 2.97-3.18(m, 2H), 2.86-2.96(m, 2H), 
1.96-2.11(m, 2H), 1.58-1.75(m, 8H), 1.45(s, 9H), 1.38-1.45(m, 1H), 1.09-1.30(m, 6H), 
0.82-0.97(m, 2H), 0.86(t, J = 7.2Hz, 3H) G 

15 HJ£#I 3 8 : 

tert-^/l' 7 -•7 s f-)\>- 9 - (V* n^^vvW< ^/P-) - 8 -t^rV- 3 , 
7, 9-hyTif^t°a [5. 6] Kt*>&- 1 1 3 — ^/I^^ri^ 

#%#| 3 0 T^at bfc-ffrg^ (1.07 g ) <Di?# uu*9ls (232mL) ^ 
20 ^^T^^T. Grubbs' ftb& H^Ufy [1, 3 -If* 0* ^ 

£A (IV) ^n'J K, 7 8 7mg) SrJH*.* ^fiT* 1 6 f&mWtW b 

(^W:ff»*^=10 : l-»6 : 1) fUlU ^T©W£<tt3r# 
25 -f5*38W^4fc (115m g) £r#fc 0 

J TLC:Rf 0.36 (^^^^ : Bj£fcc^vl/= 3:1) ; 
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NMR (CDCU) : 8 5.95(d, J = 11.1Hz, 1H), 5.78-5.89(m, 1H), 3.50(t, J = 7.3Hz, 
2H), 3.21(d, J = 7.3Hz, 2H), 3.10-3. 18(m, 4H), 2.97-3. 10(m, 2H), 1.92-2.08(m, 2H), 
1.52-1.80(m, 9H), 1.46(s, 9H), 1.09-1.41(m, 6H), 0.92-1.05(m, 2H), 0.88(t, J = 7.3Hz, 
3H) ; 

5 Mass :ESI (Pos., 20V) m/z 434(M+H) + , 378„ 
2U&M3 9 : 

7-^/1^-9- <cs? u^*t*y)V*<?-)V) -3, 7, 9-MJTif^tfn 

[5. 6] Kf*-u-xy-8-ty 

10 H»J 3 8 Lfcffc^ ( 1 0 8 m g ) ©RSfcs^A' (1.0m L) |« 

4N#tak*/««fc^^l'*ift (3.0m L) SrJP^ Ot^? 2 H#|BH«8iU 
fd 0 ^OMSr^lU nb%hK.mmz.W Pn^yfcWl NTK^b^" b 

«T©»tt«SrW-t-«*«W^« (8 3mg) &#fc 0 
15 TLC:Rf 0.38 (^dd^M:^/- ;V\ 2 8%T> / ^=T7K=8 0 : 
10:1); 

NMR (CDCI3) : 6 6.03(d, J=11.0Hz, 1H), 5.75-5.84(m, 1H), 3.71(dd, J = 5.1, 
1.7Hz, 2H), 3.50(t, J = 7.3Hz, 2H), 3.13(d, J = 7.0Hz, 2H), 2.97-3.07(m, 2H), 
2.80-2.91(m, 2H), 1.94-2.07(m, 2H), 1.83-1.95(m, 2H), 1.53-1.81(m, 8H), 
20 1.09-1.52(m, 5H), 0.89-1.05(m, 2H), 0.89(t, J = 7.2Hz, 3H) ; 
Ma s s : ES I (Pos., 20V) m/z 334(M+H) + , 235 0 

£ffift|4 0 : 

7-^71^-9- (i^n^^/i^^vi') -3, 7, 9-MJTif^t°n 
25 [5. 6] Kx#^- 8 -Jris 

* HiS0il3 STtBftLfcflfr^Mfe (2 5mg) <D*# >V (1.0m L) W&fc. 
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10%^'7^!>V^i (wet, 5.0m g) 7K^#ffl^i^ <gLWLV 1 2 

^ttflttSr^T-rS^Pm^ (2 5mg) £r#fc 0 

TLC : R f 0.29 o ntfc/W* : 2 8 %T>' 0: e~T7K= 8 0 : 

5 10:1); 

NMR (CDC1 3 ) : 5 3.50(t, J = 7.3Hz, 2H), 3.25-3.36(m, 2H), 3.21(d, J = 7.1Hz, 
2H), 3.06-3. 17(m, 2H), 2.79-2.93(m, 2H), 1.96-2.14(m, 4H), 1.40-1.88(m, 10H), 
1.07-1.40(m, 7H), 0.91-1.06(m, 2H), 0.91(t, J = 7.0Hz, 3H) ; 
Mass : E S I (Pos., 20V) m/z 336(M+H) + 0 

10 

»J4 1 : 

3 —^l/it/V— 7 ;v— 9 — (f^ n ^^•Jx/i';* ^-/i^) — 3 , 7 , 9 — 
MJTif^t'a [5. 6] 
H»J4 O^jtbfcfb^ (22mg) ©v^nn^*^ (0.5m L) ^ 
15 tt, ^yXT/Wft K (0.0133mL) *MtL. Ml? 1 0#P^Jf#U 

teTkmikhyT-Z h*^ftVm-fh}) i}J* (2 8mg) ^rflPx.. ££>^4B# 

20 ^xf/k;^^;-;v=3 0 : 1) T?¥S^U UT<Dmki&$:&-fZ* 
mW4b&m (7.8m g) Sr#fc 0 

T L C : R f 0.37 (@^^3i^/v : ^ J —jv= 10:1) ; 
NMR (CDCb) : 8 7.18-7.35(m, 5H), 3.50(s, 2H), 3.20-3.37(m, 2H), 3.04-3.18(m, 
4H), 2.67-2.81(m, 2H), 2.02-2.20(m, 4H), 1.49-1.88(m, 10H), 1.10-1.50(m, 9H), 
25 0.87-1.04(m, 2H), 0.88(t, J = 7.0Hz, 3H) ; 

'Ma s s : ES I (Pos., 20 V) m/z 426(M+H) + 0 
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1(1) : 

3 —^isif/V— 7 —-f^fr— 9 - v^^c^/V* — 3 , 7 , 9 — 

KyTif^fc'n [5. 6] Kf*~ 1 1 —=^>— 8 -^V 

5 mmm 4 0 -eiKafi ufc^^©f^*> k> ^mmm 3 9 -cjwa ^frit&m&m 

T L C : R f 0.56 (g^t^A" . J —A>= 10:1) ; 
NMR (CDCb) : 5 7.20-7.36(m, 5H), 5.94(d, J = 11.2Hz, 1H), 5.67-5.78(m, 1H), 
10 3.68(dd, J = 4.9, 1.5Hz, 2H), 3.51(s, 2H), 3.21(t, J = 7.0Hz, 2H), 3.11(d, J = 7.0Hz, 
2H), 2.65-2.76(m, 2H), 2.22-2.36(m, 2H), 2.08-2.21(m, 2H), 1.55-1.82(m, 8H), 
1.37-1.50(m, 2H), 1.07-1.36(m, 5H), 0.83-1.00(m, 2H), 0.88(t, J = 7.3Hz, 3H) ; 
Ma s s : ES I (Pos., 20V) voJz 424(M+H) + 0 

15 ###J 3 1 : 

tert-^/^ 4- (2-^y/f;V7^n>f^) 75/] -4- 

2 8 IritLit&lfO (85mg) (Ditfuu^f^ (2.0m L) ^ 

MJ xf;i/7$y (0.070mL) *5<fcTJ« 2 — ^ a P % ;Vi$~;V— 4 — / 

20 l^Tf (67mg) SrCC-CJn^o 0°CX' 3^ 

IWjgtfU *9 (O.lOmL) SrJP;^ ^8tLfc„ #b^fca?S^r^y ^ 
y/U^^^iJ'n^ f^7 7<- (-^rl^ : 6 : 1) -CttfiKU 

&n c <Dt&a&.m&ft'fz>mmfc&w (9 2mg) &#fc„ 

TLC : R f 0.50 {r^^ls : fHfe:r.?vu= 3 : 1) ; 
25 NMR (CDCb) : 5 6.31(dd, J=17.8, 11.0Hz, 1H), 5.01-5.22(m, 4H), 3.56-3.75(m, 
2H), 3.15-3.36(m, 4H), 2.09-2.20(m, 4H), 2.09(d, J=7.1Hz, 2H), 1.71-1.87(m, 1H), 
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1.47-1.59(m, 2H), 1.46(s, 9H), 1.12-1.30(m, 2H), 0.93(d, J=6.6Hz, 6H), 0.88(t, 
J=7.3Hz, 3H) 0 

mm&\4 2 : 

5 tert-^/^ i-zf^/u- 3 — i, 

tfa [4. 5] 7*^-3-31^-8-^/^^^7— b 

3 1 T?3K3t L,tz.ik&m ( 6 3 m g ) <D h (6.4m L) G 
r ub b s' MB (^is&V^f 11, 3 -If* (^^-V^) -2-^5; 
y i^^y -7*:/] f p u^*c*//l>$sXZ7 J f ^f-!)A (IV) 
10 ^ a y K, 6 8mg) &tiB%.^ 8 0^T*4B#p B m#L7c o Rj£ia£*J«r£»3: 

SaH-fb-a-* (5 6mg) &#fc„ 

T L C : R f 0.31 (^MJ->' : BIEfe^v^ 3 : 1) ; 
15 NMR (CDC1 3 ) : 6 7.01(s, 1H), 4.18-4.29(m, 2H), 3.17-3.28(m, 2H), 2.87-3.01(m, 
2H), 2.17(dd, J=7.1, 1.2Hz, 2H), 1.83-2.04(m, 4H), 1.52-1.66(m, 2H), 1.49(s, 9H), 
1.25-1.40(m, 3H), 0.93(t, J=7.3Hz, 3H), 0.9 l(d, J=6.6Hz, 6H) 0 

mum* 3 : 

20 8-^Tif*t°n [4. 5] x^-3- 

25 T L C : R f 0.35 o B : ^ ^ / : 2 8 %7 y*^7*= 8 O : 

'10:1) ; 

150 



WO 2004/092169 



PCT/JP2004/005493 



NMR (CDCI3) : 6 6.98(s, 1H), 3.41-3.54(m, 2H), 3.25-3 .34(m, 2H), 2.98-3. 14(m, 
2H), 2.34-2.51(m, 2H), 2.17(dd, J=7.1, l.lHz^ 2H), 1.85-2.01(m, 1H), 1.55-1.69(m, 
2H), 1.41-1.52(m, 2H), 1.30-1.41(m, 2H), 0.93(t, J=7.2Hz, 3H), 0.91(d, J=7.0Hz, 6H) 0 

§HlS#ij4 4. : 

8 1 -^f /!/- 3 --f y ^- 1 , 8 -^nf-Xfta [4. 

5] 3— 2— 

TLC : R f 0.43 n n zft/l^A : * # J ~>V= 10:1) ; 
NMR (CDCI3) : 5 7.23-7.41(m, 5H), 7.00(s, 1H), 3.59(s, 2H), 3.20-3.30(m, 2H), 
2.89-3.01(m, 2H), 2.17-2.37(m, 4H), 2.14(dd, J=7.1, 1.2Hz, 2H), 1.84-2.01(m, 1H), 
1.53-1.65(m, 2H), 1.23-1.41(m, 4H), 0.92(t, J=7.2Hz, 3H), 0.90(d, J=6.6Hz, 6H) G 

-flfcS; (i) ccR5^sift*fc«ccR 

(1) thCCR53t^^W 
t M£§j£c DNAfi£ s Marathon cDNA amplification kit (Clontech) SrfflV^T 
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jfM bfc Q PCR-/7-f-7- T*fe§ hCCR5XbaI-Fl : 5' — AGCTAGTC 
TAGATCCGTTCCCC T AC AAG AA A C T C T C C — 3 ' (SB 
#!#-!§-l) 33<kTJ*b.CCR5XbaI-Rl : 5' — AGCTAGTCTAGAGTGC 
ACAACTCTGACTGGGTCACCA- 3 ' (IB?!i#-*§- 2 ) fd\ 
5 GenBankU54994<^iB^lI^S#^:tf-bfc 0 

t M&tcDNA§riIt bT, ExTaq (Takara) £r/BV^Ts PCR®S (9 
5^*2^ [9 5tT3 0#, 6 0°C-e4 5# N 7 2^1^] X 3 5 HI) 
SrfT^ofc 0 ittflbfcPCRj^Sr. 1 %T# n 

QIAquick Gel Extraction Kit (QIAGEN) %m V^Til U ffeUPSil* Xbal TlsU^r 
10 bfc 0 §J$f bfc$r>i-£N 1831^^^-pEF-BOS-bsr ^ DNA Ligation Kit Ver.2 
(Takara) fc^WC^U *J?§B DH5a fclJgJMBifebfc. ^O^^^^ K 
pEF-BOS-bsr/hCCR5 SrflSSl U DN AIB^I SrliSS b fc„ 

(2) CHO»©^i 

CHO-dnfr(-)«. Ham's F-12 ( ? S'J&JilfiLit (1 0%) „ ^^^V ^ (5 0U 
15 /ml) „ ^bVT'hWW (5 Omg/ml) ^) %^-Ci#*bfc„ 
£fc. H»ALfc»fiti, «trlB^9^ bt^'^ (5mg/ml) £SSs 
*HU i#itb£: 0 

(3) CHO»->©fIiA 

DMRIE-C reagent (Gibco BRL) Sr/BVvT. 5 K pEF-BOS-bsr/hCCR5 

20 & CHO-dhfr(-)«fc^®^A bfc 4 8 HfP^ 5 m g /m 1 0/7^ MJ" 

(4) RANTESiCCR5(DiiS^ (RANTESOC a>fty-itt± 

ftfacbfet hCCR 5£j£ifi3|SJ38SCHO*IM& (CCR5/CHO») 
25 Sr. Ham's F-12 i§^6*3 £XfF B S (10%) tCtBA U 96 'Krf h 3.0 
X 1 0 6 ft 5 <fc 5 ^##iiA>fc D 3 7°C"C 1 Bit* bfciL «f«Jb 
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?t$rl&*L-C N Ham's F-12jgi& (Fura-2AM (5 jtzM) N Probenecid (2.5mM) 
*3 £X$H E P E S (20 mM ; p H7.4) -^W) & 8 0 n 1 /:ft»J U Sift 
3 7ttlW^a^Mfc. 1 XHanks/HE PES (20 
mM ; p H7.4) *iK-C2|Eli5fc$£LfcSU 1 0 0 m 1 /!ft»Lfc„ 

5 ^ <D Fura-2AM 9 & A/fc CCR5/CHO jSMSteSt UT N t»Mft 
Jtlfc 3 1 X Hanks/ H E P E S (20 mM ; p H7.4) 

Ufa!S3M&X.fc h R ANT E S (PeproTech) 1 0 nM^jnbfc 0 

M hRANTES^ t toT^$tvS^I^Ca 2+ a^©-ii'l4-h^-Sr> 9 
6^Ca 2+ « (S&*b~^*) «rJBWCiM£U tW»-fb^©Ra* 
10 m (%) SrOTOtHL^i^^WLfCc 

B**- (Ec-Ea) X10Q 
K c 

Ec : RANTESia5Ca 2+ — iit£±:#?-<Z>il!lJtfil 

E a : W»{b-a*«J«r«faJtI bfcH# ©R AN TESCiSCa 2+ — iI'|4_LH-tf>il!J 

15 ^W-fb^BU 1 0 /z Mt 5 0 %#LL©IE3F*::^ bfc 0 

( 5 ) MC P-UCCR2 <D%£& (MCP-lCCa^f J'— iBt£-fc#ft 

1> C CR 2 £:3g3?.b-CV^*|HJ&. Mx.kf t M£^M£fcTHP- 1 
(ATCCNo.TIB-202) IrFBS (10%) „ Fura2-AM (5/zM) N Probenecid 
20 (2.5mM) ^it^HEPES (2 0mM;pH7.4) «r£t? RPMI1640 J#*feKl 
5.0X 1 0 6 3ttlia/m 1 ir&5£5M^U Lfcftfl&TN 3 7°CT*3 0# 
^^:fiUfc 0 4~8^©lXHanb/HEPES ( 2 0 mM ; p H7.4) / 
Probenecid (2.5mM) b N JS* LfcJtfctB'T*, $M-3 7tf3 0#BW& 

t&bfCo 1 XHanks/H E P E S ( 2 OmM ; p H7.4) /Probenecid (2.5mM) 
25 bfc^, P^-e 2.0 X 1 0 6 *flMS/m 1 JCIIWWU 9 6 
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1 XHanks/HE PES (20 mM ; p H7.4) /Probenecid (2.5mM) t'tf? 
LfciUMt bMCP-1 (PeproTech) IrftHIft 3 0 nM»Lfc 0 tf 
MCP-liU!) fN*& *LS*PII&rt C a 2+ mm<D~mm±^ 9 6^ffiCa 

5 2+ $tma (»t&*h^^^) &m^xmj£v, (%) & 

(E c — E a) X10Q 
K c 

Ec :MCP-lta5Ca 2+ — jgfe_L#OM^it. 

E a : &mk&V0%WJQ LfcH#tf>MC P-l(a5Ca 2+ — m&±%-<DfflfflW.o 
10 ^©5^m> *»W-ftS^*r±^ MCP-UCCR2 <Dlfg&%mW Lfc„ 011 

£fc£, 3 7 -essiaS Lfcfl^Jt&wu iom M-e 5 o %&, ±<om&&7* b 

^Sr^W-TS^J 1 0^3r#fc o 

l-7'f/U-3-l'yyf/l'-l, 3, 8-M;Tif^t: 0 n [4. 5] 7*13 
^-2, 4— (5.0kg) ; ^^7/W!>A (^ 

»j) (0.2kg) ; vmrrmftrjs (mmffl) (o.ikg) 

20 ^t;l/D-^ (4.7kg) o 
2 : 

-for^/WJi^u «*fefcJ;9»n»««u ir^f20mg©is 

25 ttl^mt57 1 0 ^«r#fc 0 

154 



WO 2004/092169 



PCT/JP2004/005493 



1-^/1^-3 — fyyf^-l, 3, 8-MJTif^t 0 n [4. 5] y**) 

(2.0kg) ;vy^h-/U(2 0kg) ; ^@7k ( 5 0 

OL) 0 
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(I) 



v^&I^Ko ) Sr^tbU gtAte£b^mB£^L-tVNTt<fc<, SiBte 
eikSSrW LTV NT t> £V> 3 ~ 8 M<7)^^mm^fcfim*^^^^o ] 
10 X»m&tiZ>x t°D tr^p ^ro^ -^N-;*-^ Kfl^ -tola 

3. ^A3S, g&g£r^LT^T%«fcVN5~8M^^Sf1Sl^T&3f» 



4. 3^A^S N 
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6 . gtA^ 



IMA 
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Twcfe £vvk^g, 1%m£frX^x-b Jiv^/t^^r^, e*&£*vcv^c 



(S*. Q A1 &£t>*Q A2 te^eft3teLT, tK*^^ WftSSr^fLT^ 
15 7 y 

7. R^K KSUKSrWLTVvCfcJ^C 1~1 O^JigM^^bTKm^fe 
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7 y?o 

io. m^<oismiu^<o^\fx2ify<])^^t^m. t©^ «t©N-;*- 
10 y ^sr^ tt & « mmumno 

15 ft, 

20 14. ^14^^^IISfoW*5<tt) ? /*^^^jT*fc5S»^^^ 

1 5 . wzm^M^&mm^mmmfmmMX'h sMMtoisis 1 o 

25 
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1 7. mm^it^tcttwm(D^^^u/^tz.^mm^}-vh^m^(omm 
5 is. m&<Dffimimm<Dx\?vK'^y*?^k&m. 'tv&s ^<dn-* 

10 

c r 5 jfcfctec c r 2 ^®!a-r^^m^^*5J:t>v*fc:«^^ 0 

15 

-2-©-, CC R^^.^j^C-R-2-l^&t.'5.^m.<P3^^ ■£ TX^feit 

20 
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